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(57) Abstract: It has been found out that antibodies against AILIM (also called JTT-1 antigen, JTT-2 antigen, ICOS and 8F4) 

===== exert significant therapeutic effects on joint diseases such as articular rheumatism and arthrosis deformans, graft- versus-host disease, 

^— transplantation immunological rejection, inflammation (hepatitis, inflammatory diseases, etc.) and symptoms in association with 

^= immune sensitization by a foreign antigen and the thus induced hyperproduction of an antibody against the antigen. 
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mmm 

AILIM (activation inducible lymphocyte immunomodulatory mole 
cule; S'J££ rjn-1 tnMj ^ r JTT-2 tnJgu , ncos (inducible co-stimulat 
or) j SfcH: >"8F4j „ ) ©*fe#JrStt. ftrC AILIM i^rSi/^l/fiS 

jittwcfc^ #$pj^ ailim feMiacDiiM^M (^j^.(i»ij) -r&#\ 

AILIM #§MHK h£-f > 0^-7iD>rlfdi 
^>^-D-f ^r>4^if) (^Jx.fcf»J) -r^rS^^^t-S^M^ 

SfcfcJKfcftfcfcfc. #SBHJ§fcJu (1)M«S«e (mtfx lag&U^v*- (rheumatoi 
d arthritis; RA) x &BteMS5^ (osteoarthritis; OA) ) £MJ, J&aR£fc 
tt^K-TSfetoCEHSififc^l ; (2)^ mZK. 0T&) ^*fe«±^ 
B6f5fe«>OESI«aj*«l ; (3)3£fiItf-*t?g£MJfo (graft versus host reaction; 
GVH reaction) x ^fitit^f^^^ (graft versus host disease; GVHD) gS&tt 

gs^tc^-rsm^^s r#i* >©jfe£&^) 
-- **-***« . 

if) *»*MeJl«!i&£ (WT, ^-a-T rjftj^j ^Df^ 0 ) &J»U«£ 
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mm, ^^j.^;b^F-7- (nk) «Biiac«fcs 

^J]/Jt— Tm^t-MMM^HTM^ (cytotoxic T cell; cytotoxic lymphocyt 
e; CTL) tzftmgti, mm&BfflM<Dft{b*tfiit(Dm&*m&?Z£t%iz&ffl 

(mmm¥ (mm) • r Bio science mm^^y^v- j , ^±*±, p. 

14-17, 1995) o 

B^DJ^^^V>ii^>K$ffl|ja^i:*©^JI^fla (antigen-presenting cells: AP 

^tttnJ^a^f*: (MHC) iz^^^rXtAm^ir ?> 0 T«&, irtJra^iJfllll&fc: 
*D^^nfc»M^s Z<DMMmmmi^T2>TM]M§:&te (TcR) £ 

cD3j^t©t^ (tcr/cd3^^) zm^xmrnr & z. tx-mmcommt 

+#&fSte<bj&*jg£ htz^tzVXtz < . ^<D^^tt3$nra&S«Jc*tbT *> 
MJfob& < frS^Jfrgt*^ (unresponsiveness) £fcti^D — (clonal a 

nergy) i:nf«ns««iK:RiSo TmmWi£&{b$totnmftmff3&TmV&9 d — 
>{3^b, it^££#>&3f;£^ >^-n^3r>- 2 (IL-2) 6DgB#«& h 
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£ U > ; autocrine) &>&mx&Z>fr\ >? p — >J&^<W?J-efcfc IL-2 
IL-2 3fe ifCD-t»"-r ><M££#? T«©rSfifb(3(i, TcR/CD3 

bfcfg l ^y^;Mz3l^<tg2©^^;u£^h^£o ^o^2(Di>^^;i/ 
fcfc=i*^-r Ul/-f F »J— >^;i/ (i"J^Mi>^^-;i/ ; costimulatory signal) 

TMmz, Tmmmm±(D t c r/cd3 m&i&£&m(Dfr?&ifrLxmm%wmm 

T&3CD28 (gijrg :Tp44, T44, Xii 9.3 tnlJg!) htri^ii^« (v-^d^t- 

^ N ^.m, ffitzmmtez) xmL-fzmmmmft-irx&zmw (su* :B7-k b 

7, BBK £fcfcfcB7/BBl) T&Tim D < iA^^«^©«M^T'fe -5 CD86 
(SO* : B7-2 i;£fctB70) £©f»ffl5f1^1 (HP*k ^tl6^?n©^S^ 

£ £ iZZ(Dm 2<Dis 71- MZ <fc •£> T »©r£^bOftJW;:fci:> ^ 2 ® 7± 
Jlizifc&\sX^<DmM&M&£ftZ£%Z%tiX^&CTLK-4: (Cytolytic T lym 
phocyte associated antigen 4) CD80(B7-l)St>* CD86(B7-2) h<Dffi(DffiK 

^ZCLt&nmiWlZBMiofrlZgtlX%X\,^ 0 IP*k Z<Dm2<D$'yi-)l(Dfcm 

m-mm'ir-mizmw.-r&tmz- *>ti& ctla-4 oftmom^ &mz ctla-4 

£ CD80/CD86 t(DmcDmMftmft&^£ftZZ£&W(b-frlzi*tlX%X^2>o 
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CD28&, Z<DTfflm<Dftmt£7i-is-<D®mz i Z^tem2(Disyj-)l, (zi 

^T&3CD80(B7-l)&l>TD86(B7-2)^l§nr£<3£ (IHm-Ttlfciu ^n£>©# 

h*>T ><DmRNA£g£'fb£-a\ ^©^l!tT«fr IL-2, IFNrSt>'TNFa 
&£*CDThl§HM >£*M<£>0££{£-ro — ^ CTLA-4&, TcR/CD3 £il 

DTASil is7i-Mz£.y) &M&mm$ tiZ>£ CD28 CD80 £<E>frSllr 

So CTLA-4 H\ *ft£©S'^:*-;i/£g«-Tx CD28 «fc 2 <Di/?± 

th® CD28 CTLA-4 te, #^44kD &tf 41 73M 43kD CD^S*WT S I 

b h CD28&^*;i/7>r K D^zifitt&J&JSfcU — CTLA-4 

ft^-C^-T £ d *lT CD28 CTLA-4 <Ditfc^©*£fe#:±f;i<i 

SteU t h{Z^oV^"C(iV^ lT*^T & '~2q33j n ^feVli7^C^5V^-C{± r 1 Cj T 
afe^K l>-fn*) 4ocD^^ y>fr£>&3 0 t h © CD28 &t>" CTLA-4 fcfc N V— 
IB?!J£^«>#><? 2 2 0M2 2 31©7^»i>f>i^tu PLOT'S y&ffi 

CD28 St>* CTLA-4 CD U # > K th &t>*^ tt * t CD80 (B7-1) C 

D86 (B7-2) ^&S£t#J§PJ3£nT<^3o CTLA-4 tt, ^"f Htf) U #> b'tft U 
T CD28 «fc >) IS^ntttflft < s ^C0l£&,#J 2 0 So CD28 Xtf CTLA-4 CD CD8 

0 (B7-1) ^CD^fctts i^fi^^T^^tiTV^^ y&K*!Hflig-e<fc 
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£ fMYPPPY (Met-Tyr-Pro-Pro-Pro-Tyr) j #£^7?* 3 ZL £&W frt^ftt 
^fes CD28*s*iJ«*SttSfc^ ^<D«ft0>^#I2?!j fYMNM (Tyr-Met-A 
sn-Met) j p«gcDU >g^b£nfc^n ^>>$yS^ PI3 (phosphoinositide 
3 kinase, PI3K) tf^tSit^^^ CD28fcfc£© ry X xMj 

tz, ClLk4CDMm\*lMmz& rYxxMj T"g|;b£ft£ia?!k IP*> r YVKM (Tyr-Val- 
Lys-Met) j ^bti>D, J&JSJtegttfcgK £©iJ#lfc: SYP 5 c: 

CD28&, »WSt>'*^l&lT«(zTOUT^bs — ^ CTLA-4 fctrSl^b 

a>^^j, ^iPaaHfTs Sg 93-102Jfs 1994 ^ ; mtfc. & 120-136 K ; 

HlftE^ • Sllfltt r BI0 SCIENCE mm^^f?^ U— • fcjgj N ¥±ttSSfi\ fg 9 
4-98 Ms 1995 if ; HiftE3* • »Jfl& r BI0 SCIENCE ffllg^ >T ^ 'J — • «f*J 
'>^;H£3ij , ^±tt^frs ti! 58-59 Ms 1997-^; B#ffi#U SB55#. M 
6^ 215-220 1997 30 0 

^UW^ (CD28, CD80 (B7-1) (B7-2) ft^) Mlfil 
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AS (antigen presenting cell; APC) lin^r-f UU'f h U — #^£3BSIb& 
iliCD CD28/CTLA-4-CD80/CD86 ©^©^^NWE^SfliSTS^tCj; 
S5£*$Bfy§#€>fcfc* huHB r CD28j i~CTLA-4j £|SJtiSc N T*MSS?© U >^3* 

<Dfemtiz<&mtem2(Di/?'i-;\s (=j*^ saw h v — <D^m, 
^x-^^tm^^n^mm^miW}^ (t k v^xu^* h) mm<DMM 
rm-zmmj h^bfc ( BKmfttff-mm&m 11-29599 ; a^^m 

W098/38216 ; Int. Immunology, Vol.12, No.l, p. 51-55, 2000) 0 & 
:Jb\ mz-&ft.mm- %\±Zitlib<Dft7-%: MUM (activation inducible lymphocyt 
e immunomodulatory molecule) hc&^bfco 
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$^btfiIt5T«^OU >^^0$ffl|}aaM^T$)S rcD28j Mmz.mi' 

';>^©«*®#TP-e&3 tctla-4j £Tie©j;?&»tf4£W-f So 
a>>*^ >as^^tf 20 5: y Has** £ <§^titi^ 0 

<DU K^fSJESi: Uti^I*rn U >mm<Dm&iT ZWffl rp ro -p ro -p r o 

(ppp) j ftmmKMmzuftznT^Zo 

Pf-M^mmm £ VX<&%imm >~Tyr-Xaa-Xaa-Met (YxxM) (Xaa RTF x 

<D r-x'^x AILIM (7>)^ JTT-linJO j K-rSitfe^© v-^X^^ 

±T"CD#iffii±, -x">XO TCD28j Stf r CTLA-4j tfMSff £ IrJ < s ri C3j 

(2) «f B ^#^^-r2>^^Wt-S r CD28j RTf f"CTLA-4j fcl^tRfel, 
r AILIM (JTT-lfcti^) j &mmMM. ConA&i;*© ^-f h^x>T«J|iiJ^Lfc'; > 

(3) AILIM tt. £&JM«. ConA ftZCDv'J hi? =.>-£MWL\sttV > 
s^Wmm (rSffibT 'J «»r5f±fbB U >/^5«) , *ffijfiiu> 

(4) AILIM (JTT-ltalSO t^f-rSiSi^x t ^ffijfoU WlI*£Wjftfc:«l*I 
±;i/£gt*Bl3 T«±© TcR/CD3 a^Sflt^-TS CD3 tjfeftSty^ P— 

(5) AILIM (JTT-1 tnM) t^tSttft^, Hift#J7 WP*H4K#tt& (E 

ae) ic&^-rscrticj; *k ^oitW!^ns 0 
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(6) ailim izMi-2>tfi'fr%s mmmmm (gbm) m&v^rji 

^ (Kroczek) t><D7)l— 7\,Z <fc <0 > b h &&<D AILIM £Ir]— ©^T'&S ICOS 
(inducible co-stimulator) 8F4 htftS Lfc#^©|5j;£<D$8^#ft £*i 

(Nature, Vol.397, p. 263-266, 1999, S^'SI^S^tfcllil^^ W099/1555 

3^) o 

AILIM (S'J£ : JTT-li/ifU JTT-2 fciJfU ICOS. £fc&8F4) Cov^fciU ±3$ 

1SS3£(3^-3T. ^©SfJ^MfeM^ AILIM i:ffiS^ffl-r?) 'J#> 
#X^n§B7h, B7RP-1 S GL50fe£^&LICOS tfo£ ft mfeZftX 
(Nature, Vol.402, No. 6763, p. 827-832, 1999; Nature Medicine, Vol.5, 
No. 12, p. 1365-1369, 1999 ; J. Immunology, Vol.164, p. 1653-1657, 2000; Cu 
rr. Biol., Vol.10, No. 6, p. 333-336, 2000) 0 

;n?) zmm&mwLteft^ m*>. ailim (icos) ^b7rp-i (B7h, glso, lic 
os) omfeiz x % , ±5$ b*t t«h© >; v^^^tsmb^t^fs^-fb t«©^i 

fcn^ftT^fc CD28 £ CD80(B7-l)/CD86(B7-2)i:(7)K©^^^;HE^^ RZ? 
CTLA4 £ CD80(B7-l)/CD86(B7-2) £(Dffi(Di/yi-)\,fcmm8&X$> 2>m-RZ?m— 
(Om^coikiz Mim (ICOS) £B7RP-1 (B7h, GL50, LIC0S) b(DmMftmz&Z> 

& h £ <z> mm®. iz -d ^ x au e ^ ft (3 ^^e^ms?) e> nr ^ 
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KftWte, BwtB r CD28j J"CTLA-4j tmWi^ TMM^fCD V >sm<D 

^'Vfoz z>ti zffiMfr^ ailim (D^E^mmmMmz ailim <Df&mtm& 
(mz.&s i&fr^k&WRntAi&mnMffl) iz&*)fflm-rzzt£.jLt) ail 

«*0j§#£>fc£. m$imwcD kiimcD^^mmm, ailim (Dm^mm^^m. 
mmcym^mm-emmz ailim ©n^wi^ns ^©^teffiPHWig© 

£ft3o — ft, ttm&3£.s -D^r-l UN h V— #^T"&S CD28tf)#gg|y:CD 
3©^#£5tW$£|gTl/r^fco ^ , >^IE^J^T«(3^V^T{i^ AILIM© 

TfcL CD4^CD8I^'(4T«T*«> AILIM St5 CD28 £ % IzZCDftM&misbZti 
&l^o IEfT^7»fi*TW:i5^t[t CD28©^{i, CD4 Rit£ CD8 fi§t$ 
T «T"S* t & «9 N ^©^©«#Yb£*£fc CD4 PifJ-: CD8 fi&£ T fflM@ T 
fettCD4^t4CD8Pit4T«^^V>T^0^75) 5 M^-r5o JElHrvtxm 

t>ntji^t)<D<D^ zo&ommfrit %mtz cd4 mvt cds »t$ t mm * & « cd4 r§ 

CD8 pgfg-: T «T-SV ^3E#SK«> h ft Z> o jES v ^XflfiJB^ T «(z £t* S AIL 
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IM CD&SifcjU CD3 tztfX'te < CD4 R?f CD8 <D$mt.<DteW&<Dj&£.&\,*X * CD2 
8 <D %M £ m ta S & <D X $> S o 

do Eft-^ •> x <d u >/"«ja«E©-t?Tft sjwwisv u >j*m<D t mcc^t 

S AILIMG>*3K{± N 7H7^Wfi*T«T*©Mi:M^fe^ CD4 R§t£ 
T«©}I'>$C (CD4l»teTIBII!&©ftJl73fM3%) fcfcl^T AILIM ©$B3K#^«> 

£>ns 0 

(III) P. acnes (Propionibacterium acnes) &£>*LPS (Lipopolysaccaride) 

% ztizxK) mm is tc^^x m-ft* ^jkd m- mzmmm t « ( «*bi 

m £#^TBu AILIM ©®£&$63l#^#>*>ft5o ^©^(ilE^^^XJJflE 
E&ifc© CD4 MVtmMZ fcfcfc U W^SiE* T MMX*(D AILIM <DS£Efc:j£^;g U < M 
l^&£>-e&So 

(IV) MSA®5lc«Jfllfi*«fflliaK:i3V^TI±, AILIM E§t£«<Di5h A, ^fr* CD4 
BM4CD8^«DI!at?*»)s AILIM l@t£i|fflJiacD<S T Jttaflatf So M^A* 
iifi^dl IMfrTtt&StfBIBIIlSfci^T* AILIM £fggi#ig#>£>*l So 

(V) IWU "J (RA) ^cDKirplSM^^TOMM^ T « (CD4 |» T 

CD4 T «) lz&i>X&. Nit©*!!*® T»{>'i§A© 
^Jfil>f CD T -fniZ J±^T & „ W3tR*3i6EV> AILIM <D§&m&m&> ^ tl So 

(VI) &J&ttgg«SfiE (OA) ^#©TOMM*©CD4ll^Tmtz*3^T*)s AILI 
M^4«©J:b^^*Scic±#UT^So tfc, (PSS) H 

CD4 KH£ T «t3;fc^T AILIM ^M0S<DJt^#^^±# UTV> So 

(vii) u >jim6L&&(DTmmkL&^x&. trccD3iA^ 

U >A (Concanavalin A; ConA) s IfeliPMA (phorbol myristate acetat 
e) £ Ionophore XMi^T S h^J 3 73M 6 B#P^fc: AILIM ®^©±#^.to £ 

*u- mmm 12 nsra-eg*© ailim (Dmm&®.tot>nzo 24 bsp^ 

ratc^vvc* AiLiM <on^3m3fi&v>^ z(D§£m&. Mwmmi&x&mmm. 
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(VIII) th *M T mm (CD4 m& T CD8 KH4 T «) & PMA &t>* 
Ionophore T'7§f£{b-r£ *!iaM£#J 8 mmmz AILIM ©ESI^I8^J& S K«> f,nSo 

t h*^.tfilT,«^^^T(^ tnlCD3^OTm AILIM tfifa ££tt#CC 

o 

(IX) AILIM fcfc* Th2 #>( rcbVJ >m&<Dffik*M?Z1fefc'Tfflm (D 
10, MS202, CD28K0, EL-4 & £T ) T?3 -f ^^--^ -f 7* (constitutive) & 
$gSa#gg«>£ftSo '^n^£D««T»CD AILIM CDS&SfcJu CV28 (DftMt 

— ^-f >^ufcri/- h4>-eig»-r&^ ^^T«3??e)©-9--r h*>r > (ifn 

y* IL-4, TNFa N IL-2 S IL-10) CDm<£X.ZF T MMCDmm&mmt? tl 2> Q 
(XI) ConA*fct±PMAT?*!li»Ufc^jfiiEb*TaBlia^ *^W*«5^f SI/CA 

JUli. ConA £ PMA Lfe*ffijfilS* T CD28 inte&tm CD3 

mTwrnfr^w-i > (^jx.(±\ >r>^-7^p>r (ifn-t) ^ -r 

>*-d^*>4 (IL-4) &£) cD0£#»J^ns ^T«<£>ig?i 

mmmm&z) commit, tn{*<Dmm.izi&&-rzb<D"c&&o -ft. #i ailim^i 
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fo<Dttt> *) tcirt CD28 St§^Kt±. tri AILIM tftftSffl V^fe»^©*g« 

fcttgfc ^ T JMBJBSSJE&^lgSS £ ft 3 0 

(XIII) P. acnes (Propionibacterium acnes) 2£?>*LPS (Lipopolysaccarid 
e) *S:#-rSiii:t < fc»)g|#bfcffF^7 : ;H!bifetc N X&W&mm't S*/t AILI 

£ £ sb tz. GOT/GPT ©±##WtU;:»J<*ft &<> 

(XIV) Jg^JEMS^-TSiiiKlJiSSI^UfeMffilft^^llliKltCx 
&m&Lir StA AILIM trL«:^fe#-rSh, ^ii^*#f39^J£Mti«^tc»J^ 

(XV) ^*IM-^t?ta£^ (graft versus host disease; GVHD) (Dttfrthfa^ 

*&w&mmT&i&hiimtfife*&-5--r&£, &m.ftnm$.frm (gvh reactio 

n) 5 IgG mi IgE ©g£#W*C«!f&li*ft 3 * (3, 3 

(Dmmx^ ZtrL dsDNA *nlit:©ii^©±#3iJ«*3ftfc:WlffiiJ^n*o 

(XVI) ^iriJ^h UT^b^^^lfilBJc (sheep red blood cell; SRBC) 

^ *ttm&mf£-r&ta ailim tAfo*®^ (mftmmztz&mnm * 

OWJiilis CTLA4-Ig £ft#Lfc»^©«ifM8&Sl.fc t> 6i^&®-e£>£o 

(XVI I ) fl>#ijy§C bt© NP-KLH &lSm? 2> 3. £ (3 J; 0 B5§# bfca*J*^3l£ 
iH^^^f-rsm^^^^^-r^^l/Kjtl^s AILIM tfcffc* 

jg£©±##*nScfc«lf&]£ ft £ „ 

(xviii) mMiwmfobK m*zmftA\ s i---m&<D*mMim& (pbmo 

fcTfflflSfcO^D^i^y^^y W«^J5& (MLR) ££tt£T«©«i§ 
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xt^ Aiim&ftmT zmmvmMmm. kiLmzmmTzmmizzzv-j 

^XDM^ k\U)\&%Mt&mM(Dftfemm&m (immune cytolysis) 

&mmt (apoptosis) , rzf hiun *mm?- zmmizMT zttrnkftrmmm 
m&mm-f ztrntt t~) ^mm-r^tz^comm^tLx, Rw/ztztemkiim 
^•t^ n-jifcm&ms? z m*<D&m<D$£fcmf/& tz itm'n & mm. m 

vtm-Z$> ?K AILIM 4^t5^^«IWtSi^i5:4ISt{af)Iig 

$tizm*<Dm&otf.m(DMffl, RTfm*<Dmm<vfem%tzi±¥W5*'%mizi-2> 0 

x'^ (rheumatoid arthritis; RA) N 7 £M*&MWi& (osteoarthritis; OA) ) x 
(m?t&, JfHfc) s (graft versus host reaction; GVH 

reaction) x (graft versus host disease; GVHD) , 

tix v > £ «t *> iz&te<D&.m.<Dfeitik £ fc tt^K izmm t & - # rti6"c* s o 
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&&.s ?Kk^?KR<Dffimz&v2>i%^ Rvmmmitmzwo&fcs ism 

(1) AILIM ^T^^^i-JlBm^mmT^^^t^mRXfM^Jiz 

(2) wmm*. KiuHfmmmvmm&tof&iT&fr. £tz& Mim%mmm 
>f^-7jD>r?»5^ *fc{iTh2 roT«iiiiaA«0^-rs-b->r 

>7?&3>f >^-D^^>4T'^2>ch^^0^-r§Bu83(l)*fettH?H3(2)tzia 

(4) mmmmtf. mmv^^rr'&zzt&nmtTzmmvjbmMmu) 

HffgB(6)fcgatt<0EH«Ui£$l : 

a) AILIM ^*g^"rSin;#:*fett*CD—SP ; 

b) AILIM ©*fflfla^fS**©^*fet±-^*^tr^U^^H ; 
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d) AILIMfcKg^fS^'J^^Ko 

(8) mwnft, $mQ&mk^&zzt.&ftmt?zm&(i)7bmffita(5)<D 

*Scfc&^i:-rSHulH(8)«wiBiK©g||lija^^o 
(11) S&fltf, AILIM«3SJfflia©JiSI&«i»J-rs^ £fcfc*AILIM2S3i* 

(13) K^j^h J3T^T*SClfc*^afct-*HulB(10)BSHul3(12)cZ)V>-rn 

(14) mto%1$, SetttJH-r*5Cli:^ah^-SHulB(10)73rMBufB(13)6D 
v^^"ii3{pfc|Btt©ElilJfajjfe^o 

d5) isaii^i^ TiB^e)5i(i*ns^-rti^T^^^i:^#mi:'rs 

BufB(14){zg3f6cDBIIffl^#J : 

^)^I^J^^tlStt^AM*®=fiP_; 

b) AILIM©«^^©^g-fi^fc(±-^^^tf^i;^^ K ; 
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c ) ailim (Dwm^w^(D±^ t tz it-® tft&roT-*) xommcDfemmm 

d) AILIM Izfa^tZ* U Ko 

d7) iige^WDNA, rn A£rz&fc , ¥mz&j&gntz<t'&W}-e& 
(is) ailim is 7±MKm*fflfflt &tm-zm? zwMRvm^w^ 

(19) iiSi 5 , AILIM ^MB§©ti^£»J-r&ft\ AILIM #gSU« 

(20) H&tr-f h*K>#\ Thl ?J 7©T«#14t5^^ h *K 
>T^SY>^-P-f+>4t*fe5^t: £ -T £ hub 3( 19) iC|B«i<DE^M 

(21) uwk&. M&mm?&zz.t*&mt?zmz(is)7b^mm20)(D 

(22) ssettftK^ TH3^e>®{^n^v^-rn^r-^)?)^h^^h'r?. 

HuHB(21)(cf3tg<Dg^lfi5c^J : 

a) AILIM £*g^- State* fett^O—SR ; 

b) AILIM CD «^Jj£<£>£gBt; fcfci:— SBfc^tftf K ; 
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d) AILIMlz^-rS*' 1 ;^^ Ko 

(D i ^ -r n *p {c iBig© giMti 0 

(24) mWm&^MMtK DNA, RN fe(i<b^^^^nfe<b-&f3T- 

(25) AILIM £^3:>^-;WE^£f|jiJ^ 

Rf& & mm -r s ^ to© g^M^tJo 

(26) ^miitc^f-r^in;^©^^ fflu&tsgx g^ttt^ b# 

(27) &&s# N ailim ^m^iim^wi^j-rs^ ztz&kiimmMMm 

(28) h*K>#\ z j ycD-Ymmtpm^&v j h#^>-e&s 

(29) mVoMft, m&&WWX&&zt*ftffl£?zmm(25)7b-£mm28)(D 

(30) a£M6t»!Kfr\ THB^^e)Mtfix5^-rn3?p-e$)2>^h&^i:^-.5 
MI3(29){zIBfg«g^l^ : 

a) AILIM {C^-re*ni#:^^(i^O-a5 ; 

b) AILIM ©»^ito^^fe(i-^^^$f^ U F ; 

—cXAiim<DMMftmm<D±zmtzte^ 

d) AILIM^^-TS^'J^r^- h*o 
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(31) mmaifi, im&tmnx&zzt&mtr&mmwmmmizs) 

(32) K^gett^Rtf, DNA. RNASfc8tfb¥ttC^£<*nfc*b-^-C 

$>%zt %<&w t r s huS3(3i ) ktmawmmmyio 

^ftmiz&VZ, rDilLlljtJj tits hK t>^, 

^^0J(3^j{^-S l"AILIMj r activation inducible lymphocyte immunom 

odulatory moleculej CD CCD AILIM ti N gaS**^^**!^^ # 

KU S*@^mil^¥ 11-29599 ^* (¥£& 10 ^^mm 62217 -*f) 
StJf^ii&r SHBR^mP^ W098/38216 # £r$g (Sl^^ffilW^ PCT/JP98 
/00837) tylZ&^Tm^lstc rjTT-1 tnJgij ££fi rjn-2 tnJjlj fctfr^bfeni 

Kia^usw-r s t r ailim ( t h jtt-1 mil) s ia^'j#^ 4 £tz&m&m-% 6 © 

^-ftl3!P^I3«^n€>T^ y»J4tt^7 y h AILIM (r?y h JTT-ltnJBO 

&mz®wm^5 iztzmztizm jmsm*m-r2>'W7s ailim (^»>^ jtt- 

t h AILIM h±< |BJ— <£>t hfiJfc^H^OVNT, ^Pfi^ (Kroczek) 

&m£titc2-D(Dj:mrPX*m i SLX^Z>o mZ&^CDt Mij*^^ ICOS (in 
ducible co-stimulator) $fc«± 8F4 bT^ £ (H^^iBgl^ W099/1 

5553 Stf Nature, Vol.397, p.263-266, 1999) 0 ICOS 8F4 
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hfi*O^H4)t h ailim tm-ft^t ut*i«0An^n 

£tz, «*BjT-ma r AILIMj ^^©^^^IBH^nfe^^CDDifL 
fifrtl® AILIM (DT * smmiL #lC$?£b<&t: h AILIM <D7$SWm&i (B* 

s^i^miK&ii^ n-29599 ^&m&vtt]&-r zm^mmmm wo98/382i6 

^yg?i^'j£W-f u^?- tailimj (DmmizQ^gn&cL 
s (mmm^m- r ?tfK^x^> k^^j (1992)^^-) 0 

#|J;U^ ^^-'Jrf^^bTi-^ Kf§^#^fl2»A& (gapped duplex) 

h 1§> ££^lf S £ h £ 3 o 
ilr^Uzf^^b^-^ K^^^^x (gapped duplex) ^RfcfT 

HBOck^tC-fT^C^-T^ 

^*#Si-r^)$l^^^P-->^U^ — #H?T-^DNA£ilgg-r£o ^>m* 
* fcfcO M13 ^ RFIDNA <fc D U ±HB 
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®-*i7 t — is DNA £m-gt\s-C$m&* 7-—)l7*-&, r gapped duplex DN 

aj So cni3^^#Aufc^7ru=/7^u^^K^/\^^u^ 

-Y X£ -feK DNA U p< -7 — tz £: DNA 'J t? (Dfrfoiz «fc »3 Bl^JR 2 DNA h "T 
fc & V ^ 7 7 - V fc V ZMtRT S o 

^^M±T^=->h^>^>\^^yhumn^m-r^tzisb, r A:Tj # 

TG:Cj -n n r G: Cj # r A:Tj Ai:iit5o 0ll£fcttffi«iffi^3bfc— #8£DN 
A»tM-^ ""gapped duplex DNA j :/iJ *W JMTs ^Jfta-U^f** 

u*3-b~mfe$z?&mmmx (gapped duplex) mtmmizm^^x^mm^^m 

> N n>^^-/\"U>A (Concanavalin A; ConA) „ V ^M/7"h^» 
Sdiiftsftl^ft-C^So 

*77^F (lymphoblast) & Sl>&&^«£ &D3Wis U >^tt*a«l ( U 

Wilis Ms fi> uw^ff. iM«&£f) ^ifttfcssts'jv^ 
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mmz &m ^ n N <* <t> tz t huc: o i > t a: cd4 t cds m'&mmz am r 
it t mm^i^mt cm WsVtmmtisvtib cds im«#tr£nso 

l^&it-f b£-T> (IFNy, IL-4&^) £#«BU ^n^CDIM h*-f>t*t 

CD8 HM$ T IftJ^tZSJtB-r 3 £ IL-2R £#gJj| U *ft£ IL-2 tfflsffl f 

S£«P$m££&^CTL CMLs VUz.mKtnM'^T'?- K/MHC I 
ft:ttli^ofellt{:^©IWSt«Ut^tJ:9t^5o CD8 R§t$ T CT 
Uz^b-TS^ KBIiaHrtfc:j|S!e* J *iJnUT< So coJMao+fcfcU^^afc: 

>fct*fi#<Z>& 5-9 ^T«^nS MAC IZ <fc < ^T*J *K tSMJMMiliZ^ 
^$l«f^W5, ^©ffes -fe >7Pr7- fe?-£>LT\ 7*Df*^iJ*> (p 
roteoglycan) £iTfc^3;ftT^3o ££u CTL lc#>fb VTiKM$m*$:if 2> £ I 
FNr. LT. TNFftav^t±IL-2 36cifCDU>7^-*-r>sb^»6}-rSo rS'frfb CD8 B§ 
ttTiHM&fcfcfcx Cl©«t-5'6c5KSI©CD8|gttT«miS*Ji-ro 
T«tt^LlfilM*^ (tl^IIi, PHA) ^>zj>3b^/tU > A (Con A) tfi 

b T fr\ c<d<£-5 fttKBtfXT «&r££fe<b T«ic^^ni> 0 

Btt-e(±, B7#^£|gJjlU TCR ht*{3^®OCD28^$iJ^b-r^CD^;u 
^-T «£r£t£fl:U CD40L £#EEic*-fc!-#: Ox U >7;fr£-r >£jH£bfc D U 
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ir^Xoiz^-otzEmm (tmftmmf&iantibody-secreting celimmmm 
JJS(plasma cell)) fcfSttfl: B «l:t*n5o 

fsiM: ± ^ i ^ ;i/ * ^ -amis i: i± s us $ © t *> o mutism* t> << & x mmmm 
*±w)>k (con a) T-*y^^nfeM«^rS^bu>^fcti3^^n§o 

mamma* tm #^r©T«&t>"Th2*-r y&Tmm&m? zn, 

Thl *'C7e>Tmi&Wm&-rZ'V-'( r*>f >hUlis IFN-rs IL-2. TNF, I 
L-3&£#W£,ft N Th2 ^^r©TWI4t5^ h*-f>i:Utlt 
11-3. IL-4, IL-5. IL-10 N TNF teZtfimf bftZ («n Vol.30, No. 9, p. 34 
3-346, 1998) 0 
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m rsa^Hj tint ^iirrstf 'j^r^ h\ tfi**: (^y^o-^Mn; 
— ( 2Mil mmmm^m^±B & jz {i=^-t-^^D-xy->-©aig©^s-m^-- 
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m r#§Gte#fllj hbtll DNA> RNA&lMb¥tt£^j&£ftfcfc^ 
r DNAj fcfct, HUJiliOAILIM (JfSKlik h AILIM) 

^ii^-n^^'fb^gliU^'fb^fPDNAj ^lcP*-r^o HP*., |gT>5 L 'fe>^ 

DNAIt AILIM&3 — KT SDN ASfcfcfcRN Afc;W :T U *V S £ 

<fc ^ HI AILIM h*fSDNACDmRNAA®g?$)5t>(±imRNA®g 

g&#J»ie?'J ^^n*-T & o SSEfiB^iSSiE3«J i:btli> £££ U 5 1 0 0 J&S 
O&ftWLSEt&Wm-f bti. Iff £ U < tiu Mi^Lfe 5 7 0Jga©SP^Je*iB 

*k * e> t# £ b < fcfc&ift ufc 5 j^s 5 o jfi£©gB#jfi2£ge?!k <t o u < *± 

&DNA£7>^>*EllgfcUTffl^S»'&£fciU iDNA^If© 

oiB&KDtz&iz^ iDNA (Di&mm<D-mzitmm\> itmtz. t trmn-e & s 0 
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Zid^ TRNAj fcfciu fu?i!iCOAILIM ($?g;b< fctfc r AILIM) 

R N A Ogp^JIg^iB^J £^*rRNA&5^tt-£ft£ b tz<t¥&m R N 

Aj ^it^-r^o i7>f-b>XRNAIt AILIM ^n-h'tliDNACA-f 7 
U ^XtSikti^ MAILIM£n — h-fSDNAtfettRNAtA^riJ 
^WX-racifct- <fc t)> S AILIM £3 — KtSDNACmRNA^ClE?*^^ 

#k £ £ b < l±mm b fc 5 73rM 5 0 i»CDSB#ig£IB5!U «fc t) fc? £ b < J± 

mm b fe 5 3 o ^soas^^M^j #iMf e> ft s <, 

i7>f-t>7RNAI±, iRNA^Ifro^C^^fife Jfil 4> « 
Mt£©ig*;g b < fcfcMCDii^ft £fCD g ft(D fz&blz, |£R N AOi^Efll©— 

-fe > x d n a iz mm £ n § i o teitm&ffi & m? & c t § s 0 

r fb^ftC^J&<*ftfcfb^&Li ±kE©DNA, RNAM'IfittM^ 

Bfc < ffitcjb^feot, #-7-«^ 100 nrnm 1000 wT©fh^ N 0s b < 

100 800 <Dib&to'C8> *K «t D *? S b < IOO 73M*<J 

600 <D{t-&y!i*mifz z.t&r%2>o 

mI§B ( PSEstfc-g^ gftS r^i;^^ j«j JLILIM J$f_^..b_<-(i 

b NO AILIM) *«d&-rs^'J^^K«lO— SB (Afrit) $ftb<(i 

ailim &ffim?%>#vi7?- \*(DMmKmm<v±ffl£tctezcD-iftzm&T2> 
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gfiT^Tb J:V>o ) o 
*^T*f&£ AILIM fi. 1 £tzl±2<D*i)^7>?- YiMlZ «t t) fM£n&*[DMI 

ft § <fc o \z N B&© JEK^mjf * 1 IeI * tt»HI SMf 3 BfczM*^ r ^ K »J»;i J; 
r>M£:M!iU £#i:bTiffflJIS^«(extracellular region), gliiKtra 
nsmembrane region)&£>lifflJi£K^$(cytoplas]nic region)© 3 'DCDiMffl.-frb ffl 

onomer)2:bT, £fctiu 1^— ©T^ ygfciE^J£W^3fc d 1 

KIB?!J ^^-T 3M£ ^ -fe lZ*tl*tittfr>( ^ - (homodimer K ^ 
d ^ ^ - ( heterodimer ) &>%>\Att 'J ^ — ( o 1 igomer ) 4 Se£ b T f £ CI 

lifjffi© r §at£$JKj (c^^ns rgfe^-^.;^^ h'j AILIM 
b<fcfct h CD AILIM) *«fig-rs^'J^^ K<3D«BWa^iS©^SB*fc«±— BPfc 

i"&^D^>j> (ig, $f*b<(it h© ig) ©s^©^itti®©^aj*ife 

fcfc-SBj hi? htzZm-te-X KTfe-So ff$b<(i AILIM CD«^^i: 

b h IgG £DSH©^^WcD-^i:cr)ife^^ U ^73- KT*& *K * b < fcfc 

AILIM r IgGCOfitHcDt>ix^. CH2 K ;W >&t>*CH 3 K 
*J >1*t>tzZ>ffi.m (Fc) fc©Bfe^sKU^r^- KT-^So &*>\ IgG £:bTfciu 
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IgGl #«F£ Ol^o AILIM£bT&, hh, 7Wifett7S/h (#?l;b< 

lihh) ©AILIM#8f£L.^ 0 

r^^D^U> (Ig) ®S^©^^©^fiR^fe«±-g|Jj fcfci. 
fftb<iith I±1*©&^-d >nj >©fij| (Heavy Chain, HIIO GD^?Ii$ 
(Constant region) , F c Sl^fcfcfc^ft £>©— g|S£ifen*-f £ Q b£3l^p^ 

<, RttftfclfcJu IgG (IgGK IgG2, IgG3 RXf IgG4) , IgM, IgA (IgAl Xtf IgA 
2) , IgD&tMgE £#lf££t#-£#So *?2;L<&, IgG (IgGK IgG2, IgG3 

< IgG4) , Ufci* IgM -££>£o *ftWlz&V2>%f! l zt&$.^m£isXte, 
thEl3*©IgG (IgGl s IgG2, IgG3 ^ U < fcfc IgG4) IzMT %>&M?u ~? U >T* 

^yD7U>lt 2 o<E>*B|5j&$Igi (Light Chain, LID £2o©;fg|5l# 
SI! (Heavy Chain, HI!) <D4oCD|g#, h**g-& (S-S«g£0 S 

msis fcY^te<Dm&mtiL&ti?z> 0 mm&, mm^mmm (v L > Rvmm%. 
nmm (c L ) ip^i^ns. mm^mm (v„) 

(C„) iP^i^tl§ 0 

fill^^fciu ^-7^ (IgG, IgM, IgA, I gDM'I gE) 
iCit^^v^ ( I gG 1, IgG2, IgG3 s IgG4, IgAl&^IgA 

IgG(IgGl, IgG 2, IgG3MIgG4) N*»f, 

ji^, v H , chi K^-r>, n>ismm, ce2 >ruce3 

y 2 3 hV^>^^,»ti5o IgG30iiil N^^^Jiti, V„, Cr 
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3 i K^-fx Myismm, Cr 3 2 h^-f >&t>"Cr 3 3 h^^>^^M^n 
Cr 4 2 F*>r >&t>*Cr 4 3 K/^>ip«^5o 

IgAOilll N«^e>Jlp^, V„, CalMO, b>^$PJ^ Ca 

gA lcDfifJjfi, N^^^JIitc, V„> Call ^ 4 fc>S? 
C a , 2 h7 >MC a , 3 h7 >^^,i^tL5o IgA2<Dfii« 
fcU N-MV&frhm^s V„, C« 2 lM>fX t>^?M^ Co 2 2M-f>S 
XICa 2 2, F^-f>^e)i^ni.o 

2 h*^-r >^r>'C(5 3 m>t >*»6«iB6^nSo 

I gM(Dlill N«fr£JSl3. V H . C/zlh7^fX C/i2M^fX 
3 K / ^ >MC/z 4 >*6i^ix, I g G N IgAMIgDC 

Ce 3 K*>f >^t>'C £ 4 K*>f >J&»e>«j£«**U IgG, IgAMIgDC 
T3i«gbfe2-D©ffl|^«cFab^ MCt>^m C„2h^^>MC„3K 

>^^>^s 2o^is]>&aisiT>t* j ^^>'i/7>f K*g-&T?auiSbfc i o©f c 

££-f& (i^±s rft^^;* hHry Kj N J^«m2)Ss ^ 65—75 H N 
1 9 9 2*^ FSa&SBfTs &t>* rsfrB^©^ r ft^<9f««Sj j , 
199 1^ iaf^^M) o 
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Cl h^-f>^<tfM^fe(iFcIit^?> 0 IgG, Ig 

Alfclil gD©Jl^(3^ £-^©t>v$PU^ C2 M^>M*C3 M^f> 

tUTll b hEfel*©I gG 1<DF cffit&Zm-f 2>Z.t&X°%Z>o 

©— gp (0(*fc£> Fc) SH^-ht-tl/t^mt*^ bSl^^o^ 

tula ©^nt^^ns r^u^^Kj £«u %tz tailim^^ 

rAILIMtc^-rs^'U^T-^ Kj fcltlt Mttttfcfctx AILIM fcffi2fltfB 
"TS U#> h*-e&SMl<DB7h, B7RP-K GL50 &S^f£ LICOS £.ffi$ti2>fr¥ 
(Nature, Vol.402, No. 6763, p.827-832, 1999; Nature Medicine, Vol.5, No. 
12, p.1365-1369, 1999 ; J. Immunology, Vol.164, p. 1653-1657, 2000; Curr. 
Biol., Vol.10, No.6, p.333-336, 2000) ZMm? 3** 'J K CD:£g|$ £ £ & 

*?£b<«\ ±H3U#>p* (B7h, B7RP-K GL50. LICOS) CD«MS0^S6©£fiB 
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«fc "5 & Ha @E 1ft # © C & T ftl <5> ft 5 © # & & 3 ^ J± ^ <D m ffi 13 & * jgl! 

*%wtw*5tts rgt^j ti±, mm^m^timim'mcD ailim (m^tu 

<«th AILIM) Stf'J^D-^Mrift: (Jfoifitfg) £> Sl^fcfc^y * a-± 

mfatftizte, ailim id^u ailim $mMM<Dmm*mu-? £ ti\ £fcfctAILI 
m izm&i, ailim %mmm\z <t & >*-7^n> r ^b<y:^ n>r 

if) x ailim %*<Dmm&m£.nft%i-rz& a t^T-mw^ffl 

^TttmgtltzMWm&ti^ AILIM U h\ ifc AILIM tfU^r 

^ h\ * fc ti AIL IM £^Ttr BUjdi©»-&^ U ^ r ^ b* SirEH i: UT ffl 

v\ WAiiM^^^ /\A7^-, ^;i/^E^ bfoZ>m±^-Q-¥W(Dm% 

^ifirffcfttffc bmtfifo (CDR-graf ted fitfr) x IVtt b#iH«£ b ^>*^:>l 

"t; Zv—J-JliAmz^ IgGs IgM, IgA, IgD^^^iilgE^ 

fcJU IgGSfelilgMtfeSo 

£>lC)i&l;t7D'f>|>7^aA*>h (Freund' s Adjuvant) £h&tc^ nf&ab 
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^^-T^E y £ d — ± ))/$m&M&.-* & 9 d — > £MiR-f £ d h {3 £ o tl 

^i/\->h (Freund' s Adjuvant) #b hnSILfb^ JHW^tts x" 

■5 £ffe©S&^£*©^#£jg£-r 3 «fc -5 £f£m£ft£ h7>^yi-y^ ib^S 

o 

(*-r*"V-( Nature). 2 5 6^, SI4 9 5~£§4 9 7H. 
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P3/X63-AG8.653 (653) N P3/NSI/l-Ag4-l (NS-1) , P3/X63-Ag8.Ul (P3U1) N SP 
2/0-Agl4 (Sp2/0. Sp2) N PAK FO BW5147, 7>y hfi^^xp- x' 210 

RCY3-Ag.2.3. N b h Etl^ ^o--7 U-266ARK GM1500-6TG-A1-2, UC729-6> CE 
M-AGR. D1R11 &30fckCEM-T15 Mt5uttfti5o 

SRIA^ELI S A^cD^m^S'J^&^ctoT^-r^d^tCcfctJ^ac^ 
;W^'J K — © 1r ^ ^ d — ^UtrL'ffccDMjiitiN K — v^c^f > b 

f# titzmm±m. * & fcfcos&tM&oii&kjfp e> 5 *: tc «t d *t 5 c *: 

S*t§tifahUT(i. 0>J;ifck Ham' F12 t£ii!k MCDB153 t£il!l& <> 
A MEM^Jfe^<7)fS^;i/^>'>Ai$ilfeSt>'MCDB104i§ifes MEM *£-ife N D-MEM igtfe. RPM 
11640 ASF104 Jgifea&S^fcfc RD JgJte3P©flS#;i/2/«> AJgJfeSfj&^tf £*u 
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mMfci%mi±, gmzfotx. m?t&tia.m, +m 
€^D-t^©m mmi^ ±.m<Dtgm±iR&2>^&m*.&. mam. 

>»dvF^7^- (DEAE^fcfiDE 5 2 ) > ^Ay^D7U> 
-i3#t-r 3 c i: ^(c <t t) ft o z. t ifi-v * S o 

/t h 5>^y * p— ^l/iafMSS©*-* ^y £ p— ^;i/#Mfc£i&i*-r &° 

hh^Ay^D7'j>fi*©Sffm IgG (IgGl, IgG2, IgG3, IgG4) . 
IgM, IgA, I gDM' I gE^cDTM y*-r rtij: f)^@t©7^ y^ 
S**. «a»^^^ y ^ P-^;i/ia<*:©^^JasH:t>-rtLCD^>f V 

lg 1.6 ^ lg 10 1988 ^&tm&¥ 3-73280 ^«^&#J$L&#&{1UBi"r 
t h-r Ay ^PA U >£n- K-rSDNA^^^bfeCHaifeiP (Hii^m^ 
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o -±)ltrifo* d - h" f S D N A # e, J&f# U fc r£t$ * V L itfc-T ( L & RT^tM 

J: DDNASJllltB^ &DNA£»«&fMKBgMR (tf'Rfcl: EcoRK Hind III 30 

Hiti^ ^— fc-GMftffiSttU 207k*StU 0.25M © HC1 jgiftlc 1 5 

^HS"To 0.4N © NaOH Jgiftic 1 O^HSU ^©P^-^/tH^M?- &o 

f&i£fc:«fc!K :7^;i/*— JC#U 4mm&7 J fr*— fcHUXLT 2XSSCT2E 

7 4 )\/*-&+ft%,tiklsit&* ^*>7 (7 5°C, 3BSIta) £*r? 0 
^-r^>y,^T^{3, t£7^;i/*-£ 0.1xSSC/0.1%SDS jg$tl3A*K 6 5°C 
T3 0^jaitSo 3xSSC/0.1%SDS^£t;:?R-ro nbtifc? 4 ;i/ 

*-&ri^/w^u^^— >3>?$£^{;:i^— ;i^icA*u 6 5°c-£3~4 
wtet&mm, M^n^i^i 2xssc/o.i%sds^. 10 

frFS) (DbfC 7 4)),9— ZfliOo m?*^*— £tf-— JimizAtis 2XSSC 

K-rsnis^j^nfcVD Jia^strv jjte^&Pi^rso i^ufe 
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;Lfcfc\ Charon 4A N Charon 28. A. EMBL3 S AEMBL4^) tKfi^ii^ i77-^ 
^*-T-*JJ§S (flIAfcE. LE392, NM539 ^)4M'^ U ^A7>f77'J 
-*f^3S-r*o ^O^y A^ ^ U-fciSMSfcT-n-:/ (HUIfe^ LIB 

U) J&fc^S) fcffl^T, mi^>h>f^ (Science. ^ 196 

fgl80~SII 182 1, 1977^) Cfot, 7*7-^^>f 7 U *V -If — a >£*t 
WWW ZtifzVDJ Mtt & £ l> & V J £ & ^ 5^ ^ d - > £ 

% mm gtitz v H ( vdj ) jtfs^fe £ v ^ a v t ( vj fc^trfce^ £ 

h h I gGl 7^ft&ftSt§i^t(t C„?tfc^-e&3Cyl 

*#$JfcfcJ\ #ij;tf£. ^n — > Igl46 (Proc. Natl. Acad. Sci. USA, fg 75 
SB 4709~!g 4713 1978 30 £ £> 3kb © Hind III-BamHI mfrt * n- 
>MEP10 (Proc. Natl. Acad. Sci. USA S Ig78#. ^474~^478Ms 1981 
30 fr£(D6.8kb<7)EcoRI mfr%y°a — 7£ t h<Z)^ A Charon 4A 
©Hae III-AluI >f J U - (CelK !£15#, 1157 — 1174 
197830 4»j&»£> % thC/cafefSt^ ^>^>i^««£«J$l/r^3D 
NAjB^JcJlBiJ^ 

£Hind IIIT^KtU T#n — *y;i/S^MHn?7}Hi bfc^ 5.9kb©^>K 
* A 788 tcliP A U SuiBorD— ^*fflv^T#«fSo 
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xlfp SV2gpt & S I ^f p SV2neo tgcDftM.^ 9 * -iznmzQt o xm&&ts « 3 

^ ^ _ {Z Igg^ ^ - t £ T „ £ £ o 

i©<t-5fcbTftKUfc*^5 jtfe^l* A3gg!^ ^ * - 0j x. if P3X63 • Ag 
8-653 *HU@fe&t^& SP210«2:^o£. g fcfcfc mifc£j^£bT^&t>#ffiifli$ffl 

r t hSt/^D-t;i/iiift (CDR-grafted £rt#:) j if, JSfc^X^fcifNR 

^i:ffl*|fl?lk:i£g?*g'&-rs^tt-e*'5 3-D©fS** (Complementarity- 
determining residue ; CDRK CDR2, CDR3) £JgU *fc^£^:&©#jfl«gt8fc 
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fcj\ m3^mmm^mmcDmm^ift-^-r^itm^^tirz4^(Dmm (Fram 

ework region ; FRK FR2, FR3> FR4) %i%To 

m t m gftti i tz ^ j z d -^;utnrffc&jgci*-r s o 

th-fA^D7iJ>S««lt IgG (IgGl, IgG2, IgG3, IgG4) , 
I gMs IgAs I gDM'I gE^CDTJ V 9 4 7tZ&*)&*mmoyT K 

oJ ^^^6©^M^i»!ii- o M T ^ a£ £ n S & © fci & M 0 

Mo 

«\ 4-506458 ^IRSm^^tlg 62-296890 ^^§#^UTs itf*^ 

-l-yj K-^^P^s '_^&< t& l-oCDT^^H^CDRjtfE^t^^^XHmCDR 
jtfe^tC^-T?)^^ < lo<D-T^^LHCDRit^^#!llL. tfct 
A^D7'J >jt^^e>BuHa-x''f7XHiICDRfC^&-r?,t hH^CDR^©^: 
i«^3-Kf§t hHtljli'E^h, BU^^^L|KCDR{3^1--5t hLIICDR 

mm \,tzW^ ^ x his cdr Mfc^r tm t h HSi5fi^*«3gRri6& «t -5 izm^ 
teftm^tf—izmx v. mmizm^xLmc DRMfc^-tmn hxiMfc^ 

* h m cdr mB*/ thH tsate^. ^ * l m cdr sh*-?/ t b l img^ & 
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-So 

thirty (5fSL<(it h^y «u m*££fi£-3-t, mfcf. 

t Ninft*0£fef £ h^>^^i-^^"^'>^ii. Nature Genetics, 
Vol.7, p.13-21, 1994 ; Nature Genetics, Vol.15, p. 146-156, 1997 ;^^ 
4-504365 ; ^¥ 7-509137^^ ; B*I1M^>X. 6£^f> fg40~Sg 

50 1995 ^ ; MmttiB/Am W094/25585 -^^fg ; Nature, Vol.368, p. 856-859, 
1994 ; RZfttm* 6-500233 ^m^t'iz^McD^m^^x^mt ^> ^ £ti*T" 

1997^4^-^. ^78M7^M84M) o 

#<£>iit$£5ii!fcU ^ffc&tJlz&FUb' ) 2 . Fab\ Fab, Fv (variable fragment o 
f antibody) N sFv. dsFv (disulphide stabilized Fv) &2>tW2dAb (single 
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domain antibody) & iZ^MnkTZ (Exp. Opin. Ther. Patents, ^6#, ^5 
KI441~456H, 1996 c 
d-T% i" F (ab J ) 2 j rpab'j ^Ay^P7'J> (t^D-t^ 

^-fb^nr^^ns^^-^^ > h^i*t§o mar. igG^w> 

Mt5^;b7^f K^©T«Wr^nTH5IB2 Fab' #h >*Jffl$re 
tim?^?* > h£F(ab' ) 2 t^Oo 

*§m<n rmmmmiA mmxfemztiz r ^nj . m<&mz& r A iLi 
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cciT" rag^ttfcgf&^niiSfittj ttt. R»#J> #IR#J> JiSjW, /Mfrk 

mwrn, fumk -Bmnu m&m. umu ^mm, m^m, 
^fflv^cfcidck'K toj, »m &mm. mm, tir^^m, 

J£-^S<^ ,€#<D^i&s 4£SiJ, ttfi&im*^ 

mmttzizj: K>mtez>&, mmmx—x^rzo, — m^o^ io//gfr£> iooomg 

10//gfr£> 500mg) <7)$EBT-&-^-r&Ci:A$T-#£o bfrb&#s£>, 

<Dwm&(Dm¥mzt$&£tim2>mfctpiz o.iu g^/mi ^~iomg m*/* 
znx^izisTmmzntz&mMte, mw*&mt.-tzt. hj£#K*ru 10© 



WO 01/15732 



m 



PCT/JP00/05868 



-4 1- 

«i^i©©s^t:jeH-r ss^© s b^^jil t wl^— 

&&&mmm. >xm, &smmsm^3$\irz>&&^ ptca -p ptcr <dw& 

l8fit&i«3ffit?*5o ~'J5, Strifes fcfcix ^iS«l(Wi9)o< &a&St>fcfc 



WO 01/15732 



PCT/JP00/05868 



-4 2- 

muz& s Mm, m. mm. >tm, mm* mmm, mm, 

ftjo^s^^i/tb^jtcft-^-r £ ci h i d isi, tftwr * ^ £ § a » 

illt IEfirv^^fl&flSffi3feTi8Bll!at:i3ttS CD3. CD28&tf AILIM (ThA tm 

#0 (a) fc* CD3 AILIM (ThA h^mt^b) ©$B3U*S8£^"ro #12! (b) 
fc£ CD3 CD28 ©^^?J^^-To 

EI2fciu !EW>^t>^mUfe&TmMX*(DW)2.%Jkn AILIM <Z>|#StfcS8£, CD4 
&t>* CD8 (DftM&i&Mt bfc T«©#<b<D&^f5fc^-f EL 

R2 TiM R8 fcfc, #4?TIB*^-ro 

R2 : CD4 pgt£ CD8 P« T «BflST?© AILIM Stf CD28 CD#S3M» 0 
R3 : CD4 CD8 |»f£ T «T"© AILIM RXf CD28 CDSB^fcWKo 

R4 : CD4 R5& CD8 R§{£ T AILIM CD28 ©SBSttfcSgo 

R5 : CD4 »t£ CD8 &|»t£ T ADUST? © AILIM StK CD28 ©SSSIttSgo 
R6 : CD4 6§t£ CD8 Ps+$ T «T'<£> AILIM RXF CD28 CD&Stfcfllo 
R7 : CD4 §§Rftt£ CD8 E§t£ T «T" © AILIM &t>* CD28 OlSIttio 
R8 : CD4 Pttt CD8 figft T »T*© AILIM JkTf CD28 <E>#gmtKHI° 

Ei3(±, iE^b*fflmm£.<g$Ltiz> cD4»ttT«aaafc:^^s ailim©^ 
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04tt, ffF^ 511 bfef ±©Bf Iffiiil CD4 it* T «(: ilt 5 AILIM CO 
£n£ CD4 HMSTJffllJiaSV CD4 ISf4.T«©^(C;fctt& AILIM #15 CD28 <£>#g 
flSfc;fct*S N AILIM ©IBSittSg ££l$$jfc:*s-rElo 

Ei7ii^ ^^x<D^mTmm^RnTmmm^^^ k— vt*©ailim©^ 

EI8B\ ^CD3^^^AILIMm^5^-^^ >^bfe7*l/— h5fflV^TS^i 
bfe CD3 AILIM©^dx U >^{z c t?, N vr>^fl$iii^^T«CDrSmtiti (IF 

E9fck N ^CD3M#:hin; AILIM hZm^XUtt 
{^tcCM t k\im<D tax i) >?!,z£Z>, MI*J«fi*T«BJia©fSt4Ybt6 (IF 

mi 0&, trGCD3 ifittiiifi; ailim inft^-^ xfistzyis-hzm^Tn 
mi>tzcd3 h ailim y >^tj:a N t h ^mjkm&T mmcDtzmtm 

Its. TJfflflaKJiS©lT3T?a&S IFN-y<D0£cD±#tftt-5^AILIM^#:(::<}: 

m 1 2 HU ta CD3 fA^tc: <fc £ jRiz <£ *) rSfcfefc Lfeth ^Jfilfi* T «(z 43 
ItS^ T«^©l0T^5 IL-4©0!£©±#(3^-r 5ta AILIM ^{C«fcS 

nmm^-rmo ^1 
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WSx T»SJ!5©10T^5 IL-4<D||^©±^{C^-r5tJT;AILIMiri;^l3 £ t§ 
il4lt ^CD3ijftfl^cfc3#J&K«fc!3^ 

AILIMtftft:(Dm«|plfi!#t:«tS^^*^-riao 

mi 7&s flf^teiC&tt^^Wb©^* — GPT GOT 

^CD±#t>^rsmAILIMm<*:K:«tStqi{&J«i^*^-rKlo 

Ell 8fcJ\ ^Mit^m^ (GVHD) <Dmm&*tm3EE.Jfo (GVHSJfo) O 1 oT« 
& 3 IgG ©^©±#lw*r-r Strt AILIM inffcic J; S«i»I^&^f Eo 

sn9tis &mftnm^m (gvhd) (gvhs*b) oiot- 

* & IgE CDgt^O±#l3*f f Sta AILIM tUmz «fc S«J*J»^S^f Ko 
E12 0tt. 3£Mtf-*f?£3l#f (GVHD) (GVHSifc) Olof 

M 2 1 fcfc N ^trtJlT^S SRBC T'^^fi^^tlfe^JECD^T"©^*^ 
i2 2(i, ^tri^T^ 3 SRBC tltzm£<D4Efc-e<Dmft&tnm 
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12 2 4 «u <i^A*4gifiiS* T JBBfiSStJf^E T JpfflJISfr l/fc AILIM B§{'±« 
AILIM. CD28, CD4, CD8, CD19. CTLA-4 <D&* <DftmM&&7frT 

#H(b)«u t aaiia** e>^Ki ufe ailim mic^i^to 

^H(c)tts *MiE6*T«{z^(tS ciwsrjfCDso^JKas&^-ro 

#EI(d)ii N *«JfeS*Tjj8lfia^^^«Ufc AILIM RgttaBlia«c^3(tS CD4&t>* 

CD8©^gm?J£^-fo 

^El(e)(i N 5M8lfilE&3fe T «CC:fctt £ AILIM &t>* CD4 ©^SmaS^'To 
#0(f)fcJ\ *^lfofi*T«fr£#!$Lfc AILIM mVtMMlz&VZ AILIM S 

t>* CD4 CD^g^KJUS^-To 

^m(g){i, jMtufos* t mmtz&v s ailim at* cd28 (d^m^m^To 

#EI(h)fcJ:, *ffijfliEb3l5Tiffl^e>^«bfc AILIM BB14iHDIiat*ltS AILIM & 
U CD28 ©Ig^ttflS^^fo 

*«S*T«ici5^S AILIM &t5 CTLA-4 ©&3Ktt!IB&^-ro 
*^Jfll^* T fflUgfr e>#«Ufc AILIM KttijiDlfl&fciJttS AILIM & 
U CTLA-4 <D%MWM%:m-?o 
#0(k)i±, ^JtaS* T 45 tt S AILIM St5 CD19 ©IB^SSS^-To 

#®( i t ifflmaip e>^n u & ailim w&mmnsvf s ailim & 

XI CD19 ©^ttJU&^f o 

si 2 5 «±s MA^ffijfatzffi^-rs t mm. cd4 hm* t mm. cds ^ t 

3 AILIM (D3m<D&g ZmTo 
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#EKb)fct. Xffilk CD4 R§t£ T fflf&RVUL T aWSfr^^at Ufc CD4 !&& AILIM 

^T«©^^t^it5 ailim <D9m<D&a&7fi-ro 

#EKc)t±. CD8 Rit^l-: T JHBfla&tf S T «fr bfe CD8 Ritt AILIM 

»t4 Tfflk©#^t*5ttS AILIM CD^CD^^-To 

02 6(t ISfiTOU^v^ (RA) St>'^™« (OA) tiiUtl^i 

& ; PSS) N &U±m^ 1 )^ v h-^* (SLE) £MlLT^-g>i§#© 

£r^<D^l& T *DflSGD£-* (z&lt -5 AILIM 4)fgJj£WS£^-f lie 

^.rfa©^^{3E6*-rs T« (CD4|^t4T«, CD8|i§t£T«) fcfc'ttSAI 
LIMCD^)KSg*^-rSo 

El 2 8 «u «-fi©*!lS('efS^b*-&fc^mA*«ifliS3fe T IH»:;fct*3 AILIM 
CTLA-4 ©^•^©^^^^-riHo 

a*EKa)«u PMA SUf Ionophore ©JjnMfc: J: ») UtT *fflJISfc:*$ 5 AILIM 

#EI(b)fcis PMA Jfct>* Ionophore <fc D Wlf; T fflwanistt £ CTLA- 

ftm(c )fcfc N PMA 2fcU< Ionophore eD*!l8fcfc: J; D r££Mb U fe CD4 |@& T ftMz * 
it £ AILIM <0§£M<0&£ &7fsTo 

frmidM, PMA aw Ionophore (Dp\mz ± 9 rS^-fb Lfc CD4 R§t£ T «i-*3 
tt3 CTLA-4 <DftM<W&£ ^mTo 

ftm ( e )&, in CD3 Jfift: £ irt AIL IM tnfrlz X 2>®m £ fc iitft CD3 mft: h Jri CD28 
SWfcfc: ctSOTafcTf^-fbUfe TffllflafcliJttS AILIM (D$&M<D&g tern? 0 

#EI(f )fctu Vi CD3 tfifcttfi AILIM tfWfcfc: <£ fcfctfci CD3 iattfctn; CD28 

Jri^^.tSfiJ^-r'rStS'fbbfe T|fflia«c*5ttS CTLA-4 CD $£M<D&£ tefnTo 
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E13 3tt N Jr[CD3tn;<*; (»£—£) StmAILIM j/Sfl: £3-:r^ 
-AILIMM«:CD#|bI^ ^-)-fc:-«t^&*ai**-^E-o 
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0 3 9BU ll^-^iii (GVHD) <D&te&ttm£.5.fc (GVHMJfo) Olot 
$> 3 IgG ©a£®±#C*ft AILIM trtifciz <fc § WJ^^^-TIHo 

EHOtt, &mfrttm3E.m (gvhd) (gvhm^) 

IgE©M^©±#(C^rsia AILIM ^CctSW^I^S^-rElo 
04 1tt, (GVHD) cD^-g^i^jfo (GVH/x/fc) ©lot 

* 3 jfi dsDNA ta^ffi©±#fc*f?- <5ini AILIM t/Wfrfc «fc Elo 

Hi 4 2 s np-klh -e^^^nfe^^^^-ecD^*^ 

H4 3^ ^^Tf&S.NP-KIflT^SJSf^^nfc^O^T?©^*^ 
^td*H-S IgM tjiW)m£.<Dlji AILIM JftttiC «fc £#p Hlo 

HI 4 4 ti: N *M5|ftBfi-efc 5 NP-KLH T?^Sl»^*tifc?&±CD^i*:-C©^*tn; 

jpfci^r-rs igGitft*©^©ts ailim ^c«tsw^«j**^-rEio 

B3 4 5 ttx ^taJ^t?* S NP-KLH 1? ft if Hltm <D&ft&tn> 
mtztt-TZ IgG2b i)ttfc<E>li£tf)*n; AILIM inrffcfc: «t § JM2gj£l § ^ t0, 

HI 4 6 ^JnJ^-e&S NP-KLH T?^£fi^^nfe1i^©^<*:-CflD^*tn; 
mizMTZ IgG2aiafr©^©!aAILIMta<tt3 < tSW©J%*S^-rEo 

HI 4 7fcfc N Gt^A r^t- A j CDT*BMS£«&£A r Kt-D j © PBMC £.i%m 
L (MLR) T-CDI^T^OiiJi^^^ltS^ 

*r HB«ifc& st £ § ^ t fflu@® Jim® 4^tia. 

TCD80+86 j : Jrt CD80 Jfift: £ #t CD86 £ (Dm&VOo 
TmlgGlj : #ib h CD34/IgGl x"j7X^y >7U—i-)Vmko 
l"CTLA4-Igj : t h CTLA4-IgFc ^#^o 
TSA12j : tftb h AILIM -^^y ?u—±)\,iKfoo 
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m4 8(i, mnx dj (Drmm^mmx rpi—Bj ©pbmc tt%m 
XstzWi^nm.&vy^n&m (mlr) r*(omTmm<Dmmm>miz&tt2>, m*<d 
n mMm tin (3 i § ^ t «cD^5i©}ip'»m & ^< -r el 

rCD80+86j : ^ CD80 CD86 t»i^i:cDM^Jo 

TmlgGlj :{nth CD34/IgGl Y^^^y^D-^Wo 
TCTLA4-Igj : t h CTLA4-IgFc 3rpt ^#^ 0 
TSA12j : irut h AILIM-T^^^y ^D— ±;P^ 0 

ufe^©s^u >^f*ix^ (mlr) T*<DmTMm<DMmm,mz&v2>, m*v> 
iijitt»M©^tbt© [ 3 h] ^^^>©«^^©maA^a 

TCD80+86 j : in CD80 tfafc £ irt CD86 inlft; h £>7l£r#Jo 
TmlgGlj : f/tb h CD34/IgGl 7^^^;? D-^Hfttto 
l~CTLA4-Igj : t h CTLA4-IgFc ^#^o 
TSA12j : Jfifc h AILIMv^^y ^n-^l/Jn^o 

IU5 0{i, mi%A r K^— Ej ©TiJJS^ifA r^—Gj ©PBMC^iSii 
Ufc«^<B*B^«; W*SftE/i& (MLR) T'OsST«©Ji5iaS^*J(t-S, ft* © 
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Tcontrol mlgGj : tab b CD34/IgGl 0 X'Z S ?u—i- )l&i{fc 0 
TCD80+86 Ab j : tfc CD80 tnfottfi CD86 tm. £ (Dm&W)o 
TSA12j : trib h MimT^X^y $U— ^l/fciffco 
rCTLA4-Igj : b h CTLA4-IgFc ?<ft? 0 

05 1^ mnX r K 3~—Fj ©T«SifA r K^"— E j <D PBMC iit&H 

Ltzm-&(Dm& i ) ysmzijfo (mlr) T-©r^T«cDtimM^{c^^s. m*(D 
mu\i±mmmm(Dm.m(DmmtvxcD c 3 h] ^^^ycomu^cDw^^m. 

Tcontrol mlgGj : tab b CD34/IgGl t y 9 p — ^I/taffco 
TCD80+86 Abj : tn CD80 Mi* h fA CD86 tntffc ©rS^-^lo 
TSA12j : irih h AILIM v^x^ey ^d— ^-;i/tr[#:o 
rCTLA4-Igj : b h CTLA4-IgFc =yfr^ 0 

B5 2^ m^X r K ±— Gj ©T«SifA rp^—Fj OPBMC^tg* 
Lfca^-OiB^U WUfH/fo (MLR) ~e<DmTfflfa<Dm9MMS&£.1sti-^ m*<D 

mm\±mumm<Dmm.(ommii\,x<D [ 3 h] ^^yx^iiia^^oiiMi 

Tcontrol mlgGj : tab h CD34/IgGl x">^^E y * p— :>-;i/ta1fco 
TCD80+86 Abj : Ja CD80 ta<fc £: tnt CD86 taffc £ <D?g-£#Jo 
TSA12j : to^ h AILIMv^x^y ^p— ^Mfafco 
l~CTLA4-Igj : b h CTLA4-IgFc ^ft^o 
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<fe £ ti z> mm <d & t z m & £ tt $ t <d -c n & v ^ ^ t \ 2 s ? * -ct> & v \ 
<i-i> mm 

C57BL/6-7?* (*H % 5 7I/S8il§fO RTJ BALB/c (IS, 5 7l7M8ilif5) 

fi, 0*SLC ifJlALfc, Wistar^s/h Of. 5 7^6M$fs) 0^: 

<l-2> ^lt y h AILIM ^ / ^ n -t/^f©H 

£AiEr*5l^#dSf^^L##Lfc-^!>^tn[7y h AILIM ^/ ^ n— ?vu£tft: 
9^7^ JTT-1 JaU^/ ^ a— TvHftfl:) TJTT-1 J FJTT- 

2j ir'S-*^ L^M^y K— ^ (2o©A^^y k— ^fS 1996 ^ 10 M 11 B 

$%±-fojL¥JiMmmw9m mm^3 o 5 - 8 5 6 6 b*s^*o< wnum 

1TI1S3^) tCHI^Irfe^JVCV^ <JTT-l>B|gS^f£#-5§-FERM BP-5707, 
&tKJTT-2>@&3F8£#-S-FERM BP-5708) £ in vitro ifcfcta in vivo T?Jg#L 

fflVNfc (B^S^ffFffiJK^M 11-29599 (^m^JlSt/2) % ,&U?H|gS# 

fTfcHJK^BB W098/38216 (HiStfjJ 1 2 ) ) 0 

J^T> £ *L £i 7 3> h AILIM^ey ^n — ^fit^Sr, #/r rjTT-lfet 

#J .Rtf rjTT-2fetfrj (IgGl) irP^£ 0 &:}b\ rjTT-lJtffj RU rjTT-2^: 
#J ttx TjMab49j rjMab50j i: ^^-t--5„ 

^^^.TOK^^ffl fei^ y h AILIM fafc&mzJBU!)JDjfc- QJ»&JO 

rjTT-2jrL^:j (JMab50 ijgiJJft; ; IgGl) -?&5 0 
<l-3> #C t h AILIM * 7 ^ a — 2vHft#©W§4 
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^tfCt h JTT-l^^y ^o-t;«) ^m^-r^* r SA12j J&W rsG43 
Oj £ifr£U/r/W 7V K-v (#^10 G 7!/S 10 7 m/Q.5ml/ x">^) £ N ICR n 
u/nu-x"i?X 77bm8mffi) (DM%&tHlz&m\stco 10M2 0Bi, 

^&j»tt-mu nmz'&r>xi%m\stzM7kfrz&*(D v^^b h ail 

IM-Ey ^D-±;i/^£*fiMU£ (B#ll^ffi®I£^l 11-29599 ^£rfg 

(^wji 2) N ^OT^s^^Kiiwogs/sszie^ (urnm 2) ) 0 

HKT. C*i*> Ell^aov^xlnb h AILIM^y ? n—±jltA<k(D&*% r SA12 
fAffcj (IgGl) rsG430in^j (IgGl) hDW N WTCiSM^fe 
<l-4> iji^^X AILIM^&y ^D-t»©iS 

Mm*ftWmt>&Pn — -yyvfz'?*X AILIM JTT-1 tfcJl) (H* 

a^miS^ 11-29599 (K#l#^5) N &lJ<HP£ftif fflfiB&IB W098/3 

8216 ^ (I25Wt5) ) ©£.MT3;yi!IE?U£:3-h*t-&cDNA£ffi^T. itfc 
^IMSI^ffl^tfSCfotvW AILIM ^^-r5JF^$EMflS^M 

^BM^m^iis^^^^^-^xu mmMm aoo,oooxg) lt, «m 

7DO F7^a/\"> h £ £ & lc Wistar ^ w h®7 y hvw K 1*1*3 &£*T -5 £ 
fcfc«fc!)«JI5Ift£ (OB) bfco ^?>t^«JiI{ii^Jn;J^^7B@, 14Bg& 

W^iM^e?;* ^d— ^*fflJJSPAI (JCR No.B0113; Res. Disclosur 
e, Vol.217, p. 155, 1982) ££5 : lt*?g^U m&M £ l,X # V Is > ? 
Un— ;W4000 (Boehringer Mannheim SO ^fflV^TigflJISife^^-e-^Cl ^(Ct t) ^ 
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OXtrtsjfeiMsfn.mt'rz; 7°^V > S^ffTS HAT^T ASF104 (iSfeCD&jK) 
tt^St & £ £ <fc D ?t o fc 0 

AILIM ( JTT-lfcxJ^) i3**-rSKJfot££ N £-^<D*£«±?fi£, HUHBffltft^ 

AILIM^»M$£gl«(C^^-B-}fem. FITCttHHIa^ry h IgG (Cappel 
M) tM^tSCl fct3j;t)^^nfe«©^:^JS^ EPICS-ELITE 7 D-it 
h^-^-T-iPiJ^-r5^i:l3j: DiSl/feo £<£>*£HI> ^07, AILIM (v-^* JT 

*ft5©/W :7>J K-^©f^CD2-o^=g-^ TB10.5J St>* l"B9B6j fc^Lfco 
cn?)©/W/iJF-Y0^ (#^10 6 #S lO^/O^ml/x^*) ICR 
nu/nuv>>x (HL 77&M8MS^) ©JBUB 1*3 fc&t* Life „ 10M2 0Bt, v 

ilim ?u — i-jimi^^mmWiVtco j^t\ inp.o;wr'j k— reio. 

5j SIf r B9B6j <D&*?&m&-?& : 7y btK^^X AILIM y 7 n-±J\stfi{k& 
rB10.5m^j (IgG2a) &V TB9B6 J/Cffcj (IgG2a) Wt>\ J^T©l»T-ffl^ 

fee 

<l-5> 'J W«*<JDgSSa 

£10%FCS (£S/fl&JJEiM) RPMI1640tgaf3^£^|fflM^M£ 
mMLtco mmmmm (g-^lxl0 7 ;3rM3xl0 7 /ml) S^t-l/titbCO^ 

jseiiiifcu-RPMii640-t§to^ : 

MSB 1 ITO f - b T 3tf# b & o 
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^^j!p«lfe^^J >Iii$ 'J >*7U >y7 (NycomediO f^Ibt* 
ffifiimmm&%LmLfz'&. Pan T ceUTJ Vl/-i/3> + y h U^^SD 

<i-6> mtTmmcomm 

-^mMm^^miL^fcm^^^Tm^m. (D10, MS202, CD28K0, EL-4. 2L2, 
BC3C13) RXf?t?Z tMMmM^J y*) K-v BW5147 iz&i&T Sfi^ T 
«a^^f^'JF-v (KV24. DO. 11.10, 8-4-3K 3H10-11, 61-21-25, 1-2-6 

6. 6-13-64) ^xr<DU,m^^xm^o 

mmm 2 &mmmffif&fflmj&iF&mmmmT~(D ailim <D&mv>Mtt- 

T<D AILIM (D^MICil, »'MT«St>'*'M bfc T« (rSiftYb TM 

m) x<d k\u\\<D$mwm<D&m. m^^^s-iitw^t*© ailim oftrnvma 

M?ft^^t3t^oT«^^t>'7D— !t>r h 'J- (flow cytometry) 

TI31£iftt?^P>nfc«gm*«t:. AILIM 0Wt>*«©»^->S^ 
CD28©#gm©^*->hJ:tmU&#^ tMiW^Lfc (0 23) 0 <&U ^gfc 

<2-l> SDWaSUfeSV^D— ■ tM h^< h U— (flow cytometry) 
ifflflSSfefeKtf^P — IM h;<— * — (flow cytometer) Jc «fc 5##ffcfc$#fc:Kr D 

±sBOJ: ^ CTO Lfe^l©$fl«iR #iJ»St mmtm. ConA, * 
PMA h ionophore & £) T*#'J?§kg u < fc*5fc*!li»© T * fc t±£HI T « 
0.5%»i7>>jfiim^;i/^^ > (BSA) &tf 5mM©EDTA£ 
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m (Ca 2+ St>"Mg z+ ^^^^^o PBS-) CS^ft^tfe^ TIB (A) (B) 

(A) fiua3©#fl AILIM (tav^^ AILIM Jntfk y h AILIM i/itfk tni 
t h AILIM IfiflO £ F ITC * fcfc* PE (t3xiJ7'J>) -£ti!ft Ufc^Sffiinl^o 

(B) ^li©SulB©=&# AILIM iri^ (iniv£:* AILIM tnrffc, trt^ s> h AILIM 
ifM*> trith AILIM tfEflO o 

-«tfl:f*:i:bT5fe*SS»©tn: AILIM (hoIB (B) ) fcffl^fc^CfcJu 
££>lzFITC. PE (Biotin) T-^bfe^^^ Ig^^fettla 

U7h7t^> (Streptavidine ; 77-^ &ffll!S#flM«£fln;ilRj 

±fB*fetc«t D^^nfc«©Xt^Zfet>^7fe^JS^ FACSort (Becton Dek 
inson®0 *ffl^T«!l5£U AILIM ©$6S#tf£ LysisII V 7 h ^ffloti 

<2-2> Te7^«mMEfel*T«^iJ(t?> AILIM CD$83S©l¥*f 

hub 3<2-1>0^^{z J: 13 ^ ^ ^ ©iEm 'J >^*B«|-e ab £ Sft&fr £ U it T *ffl 
K&tfS Mim<D$£M*Mffi L£o £fclTOfc AILIM flb©^ 
(TijfflJB^©— &*>^:J-;i,fc3i££-5 CD3#^ ©JjM«*>^;i/fc&£JS5 CD28 
TJfflfla^®V— -C&SCD4 2&tf CD8) ©&3Kfc©fflKtt{COlvr*EI 



Hem** in 1 st^Ei2 (c^fo z(D%&mTmmtite%i%timt>titzo 

mttt ailim frTtcDftmomfflmz'D^xiz, ailim^^cd 
3 <D%m&M^MMT~mmzn^ttm&m&)t>ti. ^©M^iit^fc 
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(11(a)) o -13 s m%tteZimm^ ^^t^UH b U-#^-?fc£CD2 
8 (Dftm* CD3 (DftM&M^mZCDftMfti&TisX^fz (1211(b)) o Ztlt>(D%5 

mt*t>, >)>■&< t^jE^mwrmmz^x^ ailim rip cd28 <Dftmm&&. 

(1) CD4 m& CD8 Pit£« (E]2<7) R2) ^ ^>i^^cD^^M^tcS^ffi)^n 

s cd4 ifiit^ cd8 mmvtmm m z © R3) 

(2) cd4 ^« cd8 mm&mm (si2©R3) t^^m^-^^iz^M-r^cd 

4ittCD8itt« ([21 2 CD R4) -xil^bo 

(3) 7tl/^i/3>(iJ; 0 CD4££teCD8^nfr— #<D#^cD#g 
gafr'MggUT^t (H2CDR5 ££fci:R7)\ CD4 fiitt CD8 Pitt (El 2 CD 
R6) g-fcl±CD4P£teCD8KH4 (121 2 CD R8) 'sCDfl-fl^ St5^©^To 

CD4 Pftt CD8 Pttt«£;feV >t fcJu AILIM &tr CD28 k. * (c$g^#H £ n"T\ CD 
4g§|5§ttCD8 Hl^t*fe$fflflS(3>& D k.&izMfrte$£MtiP!% e Dtifco CD28 cD^fciu CD 
4 f»t£ CD8 »t4*HWaT?S^ «c D . *(D&<DfHho ^Cff^T^i^gTbfeo 

AILIM ©S$Efc*N CD4BBI4CD8BB^«fflliatw^>T*M*»UA»S«)e>*^ 
*CDCD, ^CD^CD«CD^<bs fiP^K CD4 iifctt 0)8 ©«S«©<£Tfc{^*ifln 

u u >jm<DK¥^j y-t u pis 3 > s?mm (CD4R§ttCD8Pi 

tt«£ fcfcfc CD4 Pstt CD8 P§tt«) -N^H^Yb UfcB#^T*«^cD^*sS^<ft £ 

AILIM ©#gif!ltij£yu CD3 CD4 CD8 CD^ilcD^gPl 

ttcD^^T^K CD28 hmt£&*)<DX$>Z>Z\ktmt>1?kt£-ofeo 
<2-3> V^IE^U >^-mmEtl*T»C*5lt5 AILIM <D&M<Dlim 

flat- :fc 5 AIL IM <D$£M *Mtif U o 
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mmmm&& t mmizm-t %> ailim nt£ t mm*. mmx-cD^nt tt^'pmr* 

CD4 ^ CD8 Pf o fee 

u >/^**T«ti*5(t?> ailim (Dftmi±. ftmm&&vf&mmma>i£m£ 
<2-4> x' »> * ufe^)vmv/)CDmmm,fo& t fflwa-e© ailim ©se^o/sMft 

C57BL/6 v^^ic P. acnes (Propionibacterium acnes ; 5mg/ml) ^IstsO) U 
>&*8»Sft (PBS- ; 0.2ml) 1 fflf^ LPS (Lipo 

polysaccaride ; 1.5/zg/ml) £^tr U >MSjM (PBS- ; 0.2ml) %ffi&T2>Z 

LPS«#a»£6.5l$lia&. IFfi^Sltl, MIE^St^*) T«££lfcf#U AI 
LIM©383B&##rLfco 

^sSffF^ ; e^;Ux'»>^©m : M^Etl^Tm (#*£«) £431*3 AILIM (D$& 

fl-Ti^^^i/MRin* t mm^cD ailim ©«sfflgsi±> ie^-x 7 txwm&M T *ffl 

J!S (CD4 RBt£*DIJIS) SV'J W*@Blil3fc T«-ecD-^n(3l:b^U < ffiV^Ot* 

<2-5> MfflrA©*ffilfllE63l5T«fliia^43»S AILIM 3>*S3i©#*f 

«tmA*»S*T«{z43tt§ AILIM <D$£Ms Mtffcte#A5fcB3jfofr 
bfeth WSMST-© AILIM CD#ggi<D U^;i/St>*=&MJJS^®V-^-£D^ 

J:D Mlfe. 

— AILIM 3t$&M LTV 1 * 5 T $Blfl§ (AILIM HH&SfflllS) fcJU £ D fltf* b 

fee «i1wrA5feffijlilJ:»)^atUfc#fe3*CD^iii<fe. 0.5%BSA&t>'5mM£> EDTA £^ 
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tfPBS-T?##bfc& N ^AILIMfA^ (SG430 ;50/zg) ItUx. 4°CT" 30 #Bg£jfo 
ot-X (100 73r£ 500/zl ; ^U^Si) £^TN*£©S/fo&m\ Pllgffitt 

T-^b^o mm*, nmzmm^frm-ti^^mtt (2 no c^u 

AILIM»£ifflJ^£@ifcUfco HliRbfe AILIMI^tt«£s ^i^^^fett^ 
AILIM IfittUzJ; h^-^-Cct t)»*f bfeo 

5M8lfil T «f±. bT CD4 Pitt CD8 PsttWh CD4 Pitt CD8 R§tt*MSfc# 
ttZtlZo FITC^mAILIM^ (SA12) LtrL CD4 £. (DPkWii&X: & N ±fc C 

ffiifli ailim mmm<om^.±xifi cd28 %%misT^z>zt wftfritzo £ 
^ifii t ijitisits ailim m&mmnitm^ 0.5 5%gg-e*ofe. 

— 15, b h*raJMM£##ifflfr&«&#»iU;fe AILIM RH4JfflJJSfc#ttS^iBv 

( 1 )AIL IM m®Mm<D% < if. CD4 Pitt CD8 Pitt«T& o £ 0 

( 2 ) AIL IM fi§tt»© f {3 t± N fM^td CD4 Pitt CD8 P§tt»> &t>* CD4 Pitt CD8 
Pitt«frl»£>;ftfco 

( 3 ) in CD28 ^ i: (D&tfe&lz J;!3 N AIL IM P§tt«c7} & A, £ # CD28 
bT & 0 . AILIM l^tt«B«©« £ ^ T titz „ 

(4) AILIM|^tt*©^{c(i, B«ifem^-#-T*&£ CD19 IzMTZmfcT* 

Wt&znzfflmifimtobtiitc.t.&b. Kfflmiz&mfriz ailim ^ibt^s 

(5) AILIMB§ttii«E>^< JC&^T. 3*7^ SjlW h U— #^T»$>& CTLA4 

£<oiC N *^ltoT«St>*AILIMPtt«©#^T'OAILIM©^b^<;b{30 
^Tfc-^to-tfTt&f'Jbfco 
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jgj&£l2 25 iz^to 

ailim m&mm-en Mimozm*. MffiM t Mm-ecDznttt^&h f— * 

is 7 hm%&t>ti2> attics AILIM ISf&fflWST? fc* AILIM KHg^U^l/jFiSv^ 

3;fc> PI«©£t«* CD4 BM*t#fflJiaSt5 CD8 l»i4aHilS©^l30V^TfTofeije^ 
V>fn©^ffiit:^3V>T*s l^gJS© AILIM CD^tfSto^ixfeo CD8 BH^JHDiatts 
AILIM it«©4'T-©M^^'5;V^©©^ AILIM ©SggatfSA&^ftfco 

<2-6> §MTO^^fe(±SB^^JcffiSbT^^^#©Tttici5(t^ AI 
LIMO^CD/Bflf 

huSB^^ |HJ^(3 bT, TO^S m&mffiV t> (rheumatoid arthritis; 
RA) RXf$£J&&m&&. (osteoarthritis; OA) , MVfcl S B&jggSJH mff&± 
^t^SKb^E (progressive systemic sclerosis; PSS) St^^-ffi-x 'J r v h — 
systemic lupus erythematosus; SLE) fcH8jSUy"Cl^5J&:&© T^fflflStziJ^ 
3 AILIM CD^SIZfctF AILIM ^gtM bT V^£^Jlc[l©i:b^£:fr#r bfco 

bfeo SB^^>B#>?P6(i*^lui^?>^bfe T«^fflV^o 

ra mm<D5fcmtia.&%: t £ ailim <D%m±. cd4 iet$ t «&t>" cd4 

1^14 imm (EP*> CD4 Ptt$ CD8 R§t£ T «) £D^-fn£:fc^T*K tef&A©5Ml3 

CD4 Pet$ T «<D^-fft{C:fc^T & AILIM ©SEE bT ^ ^m^<ottw^M 1Z± 
JibXWco-*£fc._CD4-l»iX« — 
20%fcl£-C±#b'r^fco RA^#OMflSK«[a*©CD4HM4T«llliaZS:rJ f C 
D4 IStS T mm<D&*£.35tt & AILIM 1/ ^;i/fcJU MS A05fS*gjfilO EfelifcCD C 
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D4 m& t mmRxf cd4 m & t mm<D&* tit^r jftfc±##&«> & u & 

m(D CD4 BM4 T Mmfc#\,^T&, CD28 <3DI63SU^©^bttS«)e>n3&iP^fco 
AILIM HBttiHBJia©ltsfs* s SL<±#bTl>fco 

i B^jg^m*©5fe*Bifiifi* t wco^tii cd4 Pit*, t mmiz&tf & ai 
lim Bttifflia^jt^iiii^Ao^ntzit^ii^Kft ^>n* v> * ©© c pss mm& 

* CD4 KBt£ T iiC^t^tlilfACtt^ AILIM Rit4«OI:t^^*^(C±# b 

<2-7> 7^ j.m> hg|IH4B8«Sife^ y h^T^l/C^tt* AILIM (D$&M<Dffl%Jr 

7 0 (faftMI&M) fCT 10mg/ml©«^«UfelSM^® (M.Tu 
berculosis H37Ra; Difco) §7^aM>hi:UT> lmg/0. lml/EE<D?tJ^T- Wist 

7*S*.J*>h(D&^B (OB) Jim 'J >^iStf*iJfll 

SilXU BuH3^tC^oTT«^?S^Mbfco TUBUS HuSB^^Cct 
0 ifi CD4 jfifl:, ffi CD8 fiitt&tftn; AILIM m^©#^T"^feU CD4. CD8St>"AIL 

mn^y h&mrn, mm. v>/w&v i &mitom&<Dim& 
i>' cds mt£ t «mjaov>-rnt:*5v^r *» x ^r^it^ ailim cD^o^r^^Mii^ 

— ^ U >/^«Sft* T «f-^T&. CD4 Rite T CD8 fi§& T 

^-mtC^T^K fcHSfcJt'* AILIM Rit4«©i:b^7!P*#^(3±#bT^feo 2: 
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Dbll CD4RH4T»^^VA-r{i, 7^a^'> 5 BIC^ AILIM 

©%3S© £ — ^ jjjjfga?) e> n fc o 

<2-8> T fiBfl&©75ttfb£#"5 AILIM <DftMG>&ib<!)t&tfr 

T «<7)rS14<fbfcfcs 10%FCS^WRPMI1640tgJfe{C^bfcT,«iw, #iCD3in 
<fc (MI^ : 1 7iig 10>ag/ml) . >A (Concanavalin A; ConA ; 

S^ilS : 17iM5^g/ml) , g;fc{±PMA (phorbol myristate acetate ; 
?iJS : 20ng/ml) £ Ca Ionophore : 200ng/ml) *mz-X%m? £ d 

(3 «fc D ff o feo r£r£^b#j£»n £>^B##J ( (k 6. 12. 24. &t>* 48 iSM^) 
t AILIM (DftM&Mffi bfeo 

lN-rn©rSt4<bOD^^^VM: 3 73/ M 6B#P^^{z AILIM <D§£M<D 

±##k«> e>*u e> 12 Rfh©^t?s^ ailim ©$g^#j&«> £ftfc« a 
iLiMo^tt. mwLfrbmumfflvxfoK.is^~c*i ailim ©m^j^s^^n. 

<2-9> t M «MS©75t4flsC# a AILIM ©$g^g|$KDJi¥#r 

i6fc:<fcDf£^b-racii:fc:J:D T*©rSttftl:flo AILIM *ir^ ^ U 
■i h 'J— fl^-e&S CTLA-4<D^©#g^£fl¥*JTb£o 

(A) PMA £ Ca Ionophore IC X 2> T «GDr5t44b 

10%FCS^ RPMI1640t^ik(c^bfe^t h T« ( 1 xl0 5 {|§) fc, r£t3Hb 
^HJi: LT PMA : 20ng/ml) &t>*Ca Ionophore (gil&ftg : 200ng/ml) 

(B) tri CD3 irtffc/m AILIM tfifleg- fcfcttn; CD3 ifirffc/in; CD28 jfiffcfc X Zfemt 
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96 ^i/l/Y^^priz-hO^xjI/C, D-PBST-«Lfc (1) tACd3tiife 
0KT3 ; 200ng/^7x;i/) RZFiK AILIMtt^ (^D-> SA12 ; lug/b* 
(2) inCD3in^ ( * D — > 0KT3 ; 200ng/^ CD28 tftft: 
(^D-> CD28.2 ; l/zg/£x;i0 SAn^ts 3 P$F^JxJfo£ £ £ hie J; »3 „ 

=&ru-h(c, 10%FCS#WRPMI1640t£:tte#{&Lfcfc h*»S*T« 
( 1x10 s WmK 0.1ml/e7x;i/) £ira*s 2 73/Ig 3 EHf9*3& Lfco «£HHK Us 
HuHB^|p]#(CbT AILIM CTLA-4 0^^7D— »M h ^ £ffl^T$P 

28 IZtfTo 

PMA £ Ionophore tzj; £ T «CDf£tt-fb(3*5V^-C{^ $!lftt& 8 mmmzm b < 
AILIM ©#gJl#^2#£*l£:o ^CDMIl'^l'fcfc. iRJtltClg^ftS C 

TLA-4<D^l^;Wzj:b^toT^&©T*&ofco ££>J3 N &£A,£T:£TC7) T 

Mf&iz&^x Mim(D^mmnm^titzo g ziz^ cd4 t ailim, cds t 
AiLm<D-mt&&um<Dif£Mfrt>, zo)ffimtiz& cd4 istt t «sr>" cds 

Rit£ T*fflfl&<^-fniC43^T*> AILIM ®^&&^#8§^£n3CI fc##frofc 0 

— ^ ^-f ^D7b- Mczn-^ >^Lfct^D3^#/tfc AILIM ifif^ 
fcfctfi CD3 #tfk/trE.CD28 ifirffrlc £ S *5 ^ T ii. TfB©*SJIti&*l3 £> ft 

fee 

( 1 )£rt CD3 tnlifc/in; AILIM ffiffcfc: J; t> fSmb£ ttfc T fflBflgk &OTt CD3 tfitt/tfi 
CD28 #C*MC J: DfStSflS^nfe TmmcD^-ftllZ&l^TkmMtf: AILIM ©|g^g| 

-fb^nfe T «T-<D$ggy£#<D*lJg J: & *k tri CD3 m^/Jri CD28 tfiflcfcU; r> r5t£ 
*b £ n T « iZ 43 It £ #g|i<£>£ij& <D 13 if& I n * <D T-fe o £: o 

(2)ttCD3*/ite/m AILIM ^fcfccfc DtStt'fb^tLfc T«, & TOt CD3 trtifc/Jru 
CD28 JrCtek: J: *)fSt£fb T*fflJ|S©^?^h,fc£^-£* CTLA-4 ©3gg|S§##Sg 
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x-cD^mmcDum trt cd3 m^m cd28 mttz & o *stsMb<*nfc t 

<2-10> : S-llTmi*-eOAILIMc7)^©)|} ? .rr 

itgtifc t £ fe & t ^ ^ d — viawa ^ mmm& u t £ ntz 

> If 4z<7)4« « ^ Thl §y T |fflj»& Xf Th2 ^ T fflM&ft izftm £ ti Z o 
fyB3<l-6>tz§3fsU£^MO«J<7)V^ Ttt«(z^5(t§ AILIM^t>*CD28© 

AILIMii, Th2^TM5*fc<£>1M h A^f >M©M^t§^bT» (D10, 
MS202, CD28K0, EL-4 xm$L$}t£ (constitutive) &#g5ji#fg#> £>nfco 

^ne>©jjffljia«c-e©AiLiMcD^*±. cD28©^i:i5i^^jt«^nj^± 
mmimfrnkxiz, 6-13-64 £i&^TCD28c2igmm^&cD0D, aili 

^»'J 3 $ji AILIM tntffcfc: J; 5 T«BHSS/i&<3Dffi|fflIfE©^iRfOtftS«f 
*IBM©— SP*1»^1-SlaAILIMln;<t:^ TfflUi&Rjfc ( IFN- y IL-4 & £0) 

fikfrfc^fSfrSj^ fi|3*> AILIM ^Lfc^^-f ^ U>r h (c 
o-stimulatory signal) O«^©fEl0Wi^tt ^IfflflSfr 
£©1M h£^> ( IFN- yJkVf IL-4) <Djg£*^ &tf£ifcfflj!&©Ji3SCD;gjft& 

mmi-Mtirlstco 

<3-l> MSfctite 
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SKCV28 in, fa<Dfr, tKCD3tmtmMim^s ££«mCD3ft<fc^CD28$rt 

m & 96 d y\s — h izmz.. 37°ct- i mffl&±&mg&x. mr\y— 

BuHBT-siMU^WW (5xl0 5 fla/well) , JM« (2xl0 5 Wwell) g; 
fcfcdiS£T« (lxl0 5 7}M3xlO s Wwell) £?Mbfco 

mAILIMm^tfe«in;CD28irL#:ri/- >^1" Sftto t>£, ^ 
■rn^^f^^»-r SBftifcCi&^T fcfc N AILIM fci^fe&Jri CD28 trifle 

TtrtAILIM^O^fcD^, CTLA4-Ig (CTLA4 CD qj^tt^i: IgFc £CDife-£rl6 

h3W> (IFN-r^fctt IL-4) ©'ajg£m&l3t£oT EL ISA T*$J£ L£o 
^*^©«ii56©aiS^s »toth'Jf^AiIfv^> ( 3 H-TdR) 

<3-2> t!iCm fc{££fAAlUHfai&T~(DTfflm}ft^(D^Xy L '( Ub-f h U-v 

t t mm^^ift-r 5-#^> tr+)w &t>* cd28 ^ ctla-4 & 

<3-2-l> xmmm& T ttfr £ CD IFN y CDfgaS 

(l)trCCD3ln:^ (^P — > 145-2C11 ;PharmingenM ; 0 7!rM 3>ug/ml) 
CD28Jn#: ( ^ D — > CD28.2 ; 1 Adg/well) ^^-r ^ >^Ufev^ ^D/l/- 
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K (2mCVZm4&RWtji-?'5X AILIM#C*fc d-> BIO. 5 ; 1/zg/well) X*^ 

IFNy(£>:fi£ELISA^J;r>$iJ^b£o 

mCD3trLi*:©^CD#!J^T-tt IFNr OM£ttl§^;*n&^&CDG!X in CD3 
#i AILIM titmz £ 2>$m, RW&i CD3 Jfiffc/tn; CD28 J: Z>%mv>^-fftlz%> 

<3-2-2> 7* hfl$Jiifi*T«^^© IFNr©jg4£M# 

(l)}r[CD3tn;#: ( ^ D-> G4. 18 ; 50ng/well) &OTiCD28infl; (^D->JJ3 
16; 1/ig/well) ^n-TO^L^^D/lz-h, (2)inCD3 ifafcRlflft 
AILIMJfift: n — > JTT1 ; l//g/well) tn-T^ >yUfc7^^D7' 
U-K St>'(3)JnlCD3tn;i*:©«^-e3-^^ >^b£:^ ^d71/- K (4)tnlA 
ILIMtniffcGD^T-n— t 1 ^ >^lfc?^^D7U- K StN'(5)irt CD28 tim<Dfr 

^ CD3 trtffc©^ tnu AILIM tfifcCDfo^ RWfACd28$rifaCDfr(D%mX'&, t^-f 
ft<Z)iil§r& IFNr©W^^S^{±sSto6tl^^*)©^ ttCD3^k/^AILIM#i 
<fc£et3#J$L ^t^mCD3^#:/tftCD28^^J:S#iJ^OO-rn(34o^T* I FN 

<3-2-3> b h 3fcffilfaEfcl3fc T «fr £ CO IFN y CDg££g§# 
(1)#l-CD3 trtfr (^-n--> 0KT3 £itJ^-) -S^m AILI-M JJt#: (*D->SA1 
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1&m%ffl 10 K.m?o 

— 5£*je©ln; CD3 iaftO»43-r 0^lfe7^D7U-M:T 
#rtfc£>*§i££ 20^g/ml £-Ci§An£-&T*iHMSa»S>© IFNy<Dg£gS#fcl:S«>6 

•e^SbfetM»f,ll tftAILIMlrCi*:CD«!feA J 5//g/mlU±©lg-&t: N S3 

&fcs ConA Sfe(iPMA^iMLfe*^lfiLiS*T«^, huB3 IbJ^Cc LT J/i A 
ILIM W&JkTfiK CD3 tnrffcflDpiatf 4=i-r^ >^Ufe7l/-h *T**§i|-r £ 

JUfciU ConA *fe(iPMA-e^bfe*^ltoEtl*T«^ tfi CD28 JaffcRtfifi; CD3 

<3-2-4> t h*«a*T«y(}^c7)TNFa N IFNTs IL-2, IL-4 IL-10 CO 

(l)mCD3iru{* (^D->0KT3 ; 200ng/well) (DH^zi—^ 4 >^Vfz^-( 9 
uy"U—h, (2)£rbCD28$n;jfc (*n — > CD28.2 ; 1/ig/well) (£>^£zj — y>f 
>^UW^n7U- K (3)tnit h AILIMfcvffc (*n — > SA12 ; l//g/wel 
1) ta-r0^l/fe^^n7 , l/-b N (4)^CD3^SU f tn;CD28tn;«:T'=3 
— ^4 >^Lfe7^^D7l/- K (5)^CD3tn#:SI>"JA;AILIMtn;^T^-^^ 
>^lfev^f^D7l/-K Rmsmmtfm^ ftAILIMmte&OTbCD28irL#: 
t^-T^ >^Ufcv>f ^D7°L/— hC7)=&^{C, 2£cDfiS'ftA — 

fSJfiLfrfcaff&Lfc T«©=&^£fln;Lfg§iU (18, 40^t>*64B#P^) id 
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tg&±f&$*<D Tffl a (tumor necrosis factor-a) > IFNy ( interferon- y ) . 
IL-2 (interleukin-2) , IL-4 (interleukin-4) RV IL-10 (interleukin-10) 
(DM £ ELI SA iz J: 0 fcfjjg b o 
TNFa, IFNrSt>' IL-2 l±, Yhl Ml mm&m£.-r 4 h*K>-e& 
tK IL-10 &Th2^TM«£^ SIM h±K >T*<fc£o 



^^H129^^-r o Tg3©*gJH#*§6ftfco 

(1) TNFa, IFNr&tf IL-2©jH£88#lzo^TBU K^— P^T-<DMjl(il« 

(2) raFar^tf IFNyCo^Tfc^ ^CD3 fctfW^J; 3JfelSrCfcffi#fiDjEi 

MfcJt^ ^CD3^^tKinCD28ir[Wz t i:€.^M, S^tfC CD3 WHkXTW> AI 
LIM^j^^t:t3J:SJ|^lJa<z>v^■rn©J|^lJ»K:J;oT*^ TNFa&t>* IFNr<D^-^©M^il 

(4) IL-2ico^T(i, JSCD3^SV*ftCD28ta<*:C«t5*!l«[> mCD3f/t^ 
WmAILIMtji^^i^^iJ^ &tf(zKCD3intfk tri CD28 tfLifc&ZFi/i AILIM in 

?m AILIM trtflct «tS*T|»tC«fc SgfcSS^ IL-2 ©0£§§#frlS#> £*l£o 

(5) Th2-iM >T&£ IL-4 IL-10 tomtit ^tl^^M^li 

(6) IL-4t30^T&, taCD3^SVttCD28ta^t:«fcSJ|njafc x i/UD3 trCffc 
S^iiiAILIMfA^CzJ;^^^ mmzmCVZmfa. tfi CD28 }frf£.&£KJn AILIM J/tC 

OTCAILIM^tctSMtcJ: IL-4 ©jg^iBI^^Sto^nfeo 
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(7) 11-10 iZ-D^X it, ttCMm&J&VfcCmttmz&ZMffl.. tn;CD3#L 
ikRUfaklimtiimz£2>%m, MmzlACMtiifo, ^CD28^#;&£>'*rLAILIM 

famz£zmmz&t)^(Dm£.m%m£titzo mcD28^;&OTuiLiM 
iiimz.£&fflmz& il-io (Dmrnten^mmftuth^ntzo zziz, mcD3 
tin*. fomsmfcRzfimhiimm£<D3fcft&&zm8Liz& t>&fc*&^ il-io 

OMHC hUTMl#, |bJ=/— 5^ >^UfeJrLAILIMirL^*UILIM<D';**> KfcUT 

<3-3> cDs^^-ufe^^;!/^^ K>mm$ntzTMmBijfotisX(DV'( h*-r 

>^SI?»©tn; AILIM J/ttttz J: £ JM 

izxvmmznz'iMmfcjfotvxcD myRTfiL-4<Dm&.mm&> Jhailim 

ttft&VJn; CD28 ^? W^Jf 3 frSfr £tfcirf b o 

mCD31n^^=fe=i— ^-f y^bfcv-f ^D/l/- hfc % 5fcft|jfilft3!5Ti|BIJ|Sx 

Wilis* t«£b§#s fci^ifiAiLiMtftf*: . 

mCD28lA^ (=&MJK) ££fci:CTLA4-IgFc (*TfiB) ©O-rnfrSflOiU JS«± 
fit*© IFNr Sfcfct IL-4©a^tulB<3-l>0^?£(z^oTP*f bfco 

L-4<7)0£©^-f*l*)2p\ m AILIM Ja#©«l*PK:«fct)*ilftt-«lS!l^nfe (Sill 
SI5KI12) o AILIM fni*:©»t3 «t f)«ti5i4j«'J^nfeo 

mCD28m&<2> YiiJ >M&<DmU7&nMmmm<DWU<D^-fft 
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ta cd3 m>mz kzrnmzx K>mm£tiz>mm&%: t »a> il-4 <dm&j±. 
iatc ct d «ti?i*)}in^J^nfco *fjiBfc bt© CTLA4-igFc ©asAnt «t o 

T(i> IL-4 ^©W^^MM^l3«M©WJ(ii?>to^n^^o fee 
#CCD3 intfM;: <fc SflMfc J; DiSS3l£ft3I*I«£# T «fr 5>© IL-4 ©jg|£fcJ\ 

Ttt. il-4 ^©^^ftW^mt^jffliiati^o^MttSRto^nj&^ofeo 

<3-4> fACbZfafotttAlLmttfcX'CDTMti&ft^&^XTj 
T«fcL T jfaWSg^FflcS^-r 3-#^>^;K St>'CD28^CTLA-4^^*©n 

<3-4-i> t bMffitia.mm , tmm<DMm.<Dmm 

(l)Jn;CD3#tfr (^P — > 0KT3 ; 200ng/well ; Ortho Diagnostic Systems M) 
(DfrZ^-^sOWtz^JPnyis-r-hs (2)^CD3tri#:St>mCD28tn;^ 
D-> CD28.2 ; ffi*MU£ ; Pharmingen M) S3— ^-f >^bfev>f ^D7l/- 
K (3)Jn;CD3^ (200ng/well) AILIMtftft: ( ^ D — > SA12 ; 4-rMifl 

SO >^Lfe7^^D7b- K &I>*(4)£n; CD3 inlft: (200ng/well) N 

Kb h AILIMtftffc STOtCD28Jn:#: ( l//g/well) T-^-^-f >^ 
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(ifci CD28 rA^©«(3^#-r & * o fee 

(ii) TW^l^ig^^rSWix tuHB(2)7iS(4)©^-rnc7)in;#:3-v 1 ^ 

> v-? b- h (z j; 2>$mx& -ox & mmmmx$> o 

(5)mCD3tt#: (200ng/well) &tmCD28#ite (l^g/well) >^ 
bfe^-r^Drix-h. (6)^003*^ (200ng/well) &t>'Jri AILIMfAifc (l//g/ 
well) £3-^ >^U£v^ ^D7-l/- K &£>*(7)tfi;CD3#L#: (200ng/wel 
1) , tftfc h AILIMtfEffc (l//g/well) S^ini CD28 fate ( 1 //g/well) "Czj— 5 1 

*£JJI£EI31 t^-To 

^CD28tftf*:fcCQj!fl^t)-e-K:«fcS#!l«[ (buH2(5)) (c*5V>T®^^^ T«tf) 
tftCD3K«:htn;AILIMln;*C«fcS#!lift (buIB(6)) jSlV 3 mm<DtimiZ 

&zmm (iubB(7)) x(DTfflM<Dt%mmmr&m±, mm^Bommm^—^ifi 
co t MB&^mmmmtsmz. ta cd3 ta^iitn: cd28 ^©m^-s- fr-e-c «t s 
<3-4-2> x- ^ xmmmmj&vt ^ ^ jj$nis^ t «<E>*§5iii£# 

<3-4-2-l> trli&mfeib-Vf Z D 7U- bxcommmmmm 
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96 P TU- h£#[CD3 trite n-> 145-2C11; Pharmingen m ; 50 

ng/well) T-zi— ^>^Lfco I&Xl^- h S^llitJ^©^^^ AILI 

MiJtte (^P->B10.5) >^b 

U fr&fc^oT h V?-0&mmi-^iS> ( 3 H-TdR) TOISgttcJ:!?*^© 

^mAteT'^^iriNP-KLHfAtecDfiM^fetocDfciJgi: Itli KLH (keyh 
ole limpet hemocyaniru M?— X (PIERCE)*±M) £;\:T^ >T-&£ NP (Nitrop 
henol) NP-KLH £ffl^£o 

*SI££I2 32 (C^-To 

v x ^ x n«iii* t mmo v ^ -rn & ^ ?}MnteT-& &trc np- 
<3-4-2-2> irtteH^bv^ ^ d z-XT-vmmm mmm 1 ) 

tf- X £ m ^ X wi IB t listfi & $HlMmi» £ *t o ft o 

D-PBS^T^ 1 xl0 7 f@Olf-X$)fe»9. (l)l/zg/ml©mCD3Jrtte (^o-> 
145-2C11; Pharmingen M) i: AILIMlfifl; n — > BIO. 5) „ £fc 

{±(2) 1 ^g/ml CDta CD3 tm.£&mm&<D&i NP-KLH Vifo&topLX 1 BSffflJjUiE 
D-PBST^bTtrite^t:-X{3g|^bUfeo 

96 i?D71/- h£flH>T, 10%FCS^RPMI1640mite4Uc#ifc£H±£ 

C57BL/6 -x- ^ ©Ji^ffi^lBfla ( 1 xl0 s /well) C N gSEtf— X ( 1 x 10 5 fi/well) £ 
.Jtt;i-5.6_l$.|ia^J£v&^^^ 

tf^^^> ( 3 H-TdR) 9ia8iC»t:«fcO«BJiaiiSI©Sje*SiJ^Lfeo 
Ui^&m 33 0 
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C57BL/6 v^^JftHftjawaH:, fACD3 m^hiri AILIMm^^^fiM, StflfiCD 
3 inl^^m CD28 tfMfctz <t 5#J$«£>^-f ftfc «fc o T *iS3£#i8S3Mf ftfco * fe> 
IWimoflJgyu t-Xlc@^b bfcla AILIM tft&g; fetttfi; CD28 
©ii* (in; CD3 SW*© •Sin AILIM fctetrC CD28 iatttfDiBftOJt 

6i AILIM trti*:©*K<DJt*, Sltta CD3 InVffc© Mix. h ifi CD28 ifi#©«g©f£* 

<3-4-2-3> ttft@^{bv^ * o ¥-ZT~<DMMmmmm (^©2) 

BUB3<3-4-2-2>Oigfgfc:St5 *s 1a CD3 tfift^itjg AILIM ta*0»ft©Jt 
3^ Stria CD3 ta#©«& fcia CD28 «LKCDJts|K# £: * K: 1 : 9 (D0k^ifi 
i&zi—^-j >^Lfe7ff^t-X4fflUT^ B5f3i:PI«fc:vH7^jHBiiacD#(iiiia 

ft*>\ #SMfcfc:*5V*Tti\ ^">^fl$fti«©^i(^ (lxlOVwell) Kin** 

alb/c v * ©Mfliiti^ t mm<D&* *m ^ & 0 

*£JH£El 34St>'H 35 C^t. 

BALB/C v^jKM«&t>*BALB/C vH7^JJ$J3iS* T «OV>-fn^> (DlnC 
D3tfaMM&£J;S}|flJ8jU (2)trC Cd3&ii&ttfi AILIM l/i^tiSi^ &£>*(3)trtC 
D3 In* In CD28 tfitffcfc: J; £ Sfljj»© V > -ftl fc: i^tli it5B#S§*<* ftfco 

BALB/C v"^^|jffli«St>* BALB/C ^*M&Ei33fc T «fflfl&©^mt*V^T *k 
^W^D/Lfcv-f ^ p tf-XOilJg^O.OOO Wwell ©B#fcg;*;©i8MSiiSi# 
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<3-4-3> ^ y h U W1®5 T ,«<£>*i«ai 

(l)tr[CD3^#: (^D-> G4.18 ; 50ng/well) £ St CD28 (^P->JJ31 
9 ; m*m&. ; PharmingenM) §3-r0^lfeT^^P7*l/-F, (2)trbCD3 
tm (50ng/well) J&Zfitfi AILIMtru^ (tM1U£) * =»-^ >^ Lfev^r * d 
:7U-K St>'(3)i/i;CD3^ (50ng/well) St>'Pf tt^fflSinifr M0PC21 (fl^ii 
jg ; Pharmingen M) Sn-rO^U^-f ^D/b-h©^(;, 10%FCS^ 
^ RPMI1640tgit^(3^tl(Ufe^^ h V>^mimm, ( l xl0 5 M/well) ^Jp^ 
37°CT" 44 IKffP^iSIt U ig«T 6 B$^buC 0.5^Ci/well <D h 'J^OMMM^- ^ 

s>> ( 3 H-TdR) ^ap^^o tgmm, «&[m&u topcount (Packard ®o ct 

i)^VI±Wm3-^iS> ( 3 H-TdR) 0«-N©miift^^U ^&S£Jg*i£ 

h (3 n ^ > £f b frtA AILIM inffci; fcttfci CD28 trt^CD^JSiC^^ -5 * ®T* 

ilWJ 4 m AIL IM Jftflclz «fc 5 Hfi5jE©?&«R«6m 
<4-l> jft AILIM Ja#©«»@fe-£s«ifc 
Wistar^yb (M. 5aMk f SfESfr^ 7 >T" 10m 

-g/mnzl^^U^^^® (M. Tuberculosis -H37Ra; Difco) -£ I, - 

TfflW 0.1ml/ES©SJ&^SffigB£j£rt#-£U (lmg/0. lml/E) g99tfE&3i$L 
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fco TV^-nyv^B (OB) fr£ 7 B^Mf£JK£^£^l^>X^-* 

T^i^">h^B (OB) ^e>7B^(3, *(Dft(Dim^rri^v h AILIMtrt 
ffc (JTT-2^; JMab50 h&SiJ#p-f£ ; 20mg/kg) £it$?£b£o s^TO, ^0 

-> JHC1 ; JMabl09 Z> ; B*^mg££^lg 9-20800 ^&m) &mffi 

t bT&# Lfci£**tflei i: U IrH$£ bT /!/ ->X^E* — * — -T iiifl^KJ&S!itt* 

<4-2> ^AILIM^<fcOipi[I]&#|£|fc (^Ol) 

boibt?^ js; ailim tAi^com\£\^iz x & mw&<Dfem%jm& 
mm h mm t b r &§*t b fe 0 

fiU #i»£:fc^Tyu ta AILIM ^SfettKtt^trtffOft-^H:. 7"^^ 
M>h«f#H (OB) *>e>3. 5^fe(i7Bt(^ fcx^ y h AILIM W& (JTT-2 
inrf* ; JMab50 £&%m-?2> ; 20mg/kg) ZtzitmmmtA?' y h CETPirifk (JHC 
1 ; 20mg/kg) £-|I]<D^ii£v£ bfco 
EI 3713^0 

!a AILIM ta^tft-^^Ill-e**^*^^^ 7J?aA> htft#*»?> 3 . 5S 
h*£#2p£> 7 BStta AILIM 4a<*SlS#bfclff7?l±. JEl!in*«e(i 100%ffl 
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<4-3> trCAILIM^O J£|H&#l£g$ (?(D2) 

i£&mB&%i&Mm*$%WT & tz&xDtfi ailim tAfocomm* h mmco^m^ 

^a^iJV^Ttts TVi-J^y h*£-^fre> 7 Blil^ y h AILIM (JT 
T-2inrft: ; JMab50 t^^mfh) 1,3,10 £fcfcfc 20mg/kg (Dm&T? 1 

Jt««©fe»s JTT-2 fctt^jCDia^y h AILIM Vifa (JTT-1 ; JMab-49 fcSU 
ft;-*-* ; 20mg/kg) *l^«t:#{pIfe#Ufeo 
tettttHSfco^TBu inl^y h CETP trite (JHC1 ; 20mg/kg) £ — @©<^&L 

fee 

38 d^To 

trG AILIM 1>3, 10 £ fcfct 20mg/kg <D^'Ttl<Dmm"emm& J 3- 

1ii<^£;Lh{^ «#>T<£ffl«"C 

lmg/kg-e^M^nr^feo 

H»J5 tft AILIM Jn;<*:fc«fcaffFltt®t&*a^ 

C57BL/6 ■x'^^^^ P. acnes (Prop ionibacterium acnes) (DV>%&mW& (PB 
S) «ffi*»^bfco P.acnes^# (OB) A»?>1IH^ gT^^LPS (Lipo 
polysaccaride) © PBS &&£»&bffftfc £8118 Ufco LPS&^CD 6.5 IRSP^C 
BRJ£«fc»)SUfiiU JfilSK*© IFN-r©«fi*ELISAfc:«t D^bfco Jfoift 

.GOT. (glutamic-oxaloacetic -transaminase)- SLJUiPT- (glutamic-pyruvic t 

ransaminase) &4t¥&M$&S (Fara) T-$ij£U£o 
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P.acnes^ (OB) frbl. 2&t>*3 B ifiv** AILIM £ u~-i~ 
Jltiifo (B10.5 trtf*: ; 5, 50, 500//g/E) £M!I*]&-^U ia AILIM Jn/{fc(C <fc § 

in^* AILIM trti^^^U^lv^^^Ba^ tfeo 
IS^Si 16 St>'EI 17 (CTfN-To 

f/C AILIM Jn^O^tz £ *K m^lt^^^ifti^© IFN-y ©±#^'WtU;: 
m^tltco 2LtztK AILIM f/if* (50//g/E) Lfc*!^ GOT SIF GPT CD 

nwj6 ta ailim mmz^^m^m-^m (gvhd) cd^»a^ 

<6-l> 1»1 

BALB/c v^^i:C57BL/6 vH7^§^IBbTf#feFl-x">^ (8 75S10M!$s 3 
Et) BALB/c y-e7^©J3$fii« (8xlOWE) U GVHD *mm U£o 

&ffftttlffljm&#il& (OD^) Stf 12 Nf^co^tcil^v^^ AILIM ^ey^D 
(B10.5#L<fc ; 400Ag/K) S»SEl. l»l«K4C0 2i 48&£J? 
72 RfK«©=&^tcPi BIO. 5 intffc (200/zg/E) *l«JEP«3tt-^Ufeo 

@El$iKfflll@&#ig& (OB). U 2 N 3 RXf 6 flH«0§« fc^Jfll U jfiL& 
4>©IgGl N IgESVtadsDNAtn;ft:ffi*m^fc:«tD«!J^Ufeo Jri dsDNA 

i B&3&gSJ& g *8$6jfi! V t> * ©Jto^tfCDtri dsDNA trC&£ X ^ > 

££ N ^AILIMtri^c7)^^D{3, hCTLA4-Ig ( t h CTLA4 <£> RTi§i£fgEi 

hbfeo ta AILIM |ftfr©f^fc)Dtc PBS *l^«fcbTS#Ufc»&^^ 

EI 19 St>*IH 20 tc^-To 
ta AILIM m^£i&#b£gr£fc*u |gf4**J8?8¥fc:lfc^ GVHMjfo (graft versus 
host reaction) CDfiSlT?* ZMm^V IgG <£>±#, IgE ©_t# N dsDNA 
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ififM©±##WjSfc»M£ttfco iSfes *©«i*iJ©?a^t± N hCTLA4-Ig£&-^ 
<6-2> §ti2 

BALB/c -r^Xt C57BL/6-x"^^^^IHLTf#feFl (8 73M10jgSk 3 

E) BALB/c x">^CDfl$Ii« (lxl0 8 M/E) b GVHD b£o 

MMW^#ifi^ (OiUMa) l2RfH^©«->«?fc:^^^ AiLiM^y 
—i-)l>Vm (B10.5#i#: ; 200/zg/E) S#SU E^IIWW^© 24. 48 RU 

a^Uffli«^iS^ (0 B) . U 2, 3 S 6, 9 J&Tf 12 MP^©=&^(cJS 

dsDNA trC^fiffiCD-Witt, g B^^S^«eV ^©ifitff 4><D*ri dsDNA 

Zfe, ^AILIMtJWfrOfWD&fcis hCTLA4-Ig ( b h CTLA4 (Dm^MMt^ 



&%k%m 39, m 40 st>'ia 41 t^-f <, 

AILIMln;<*:41S:#LfcPTf(±. IS&*fJiBS¥fcit^ GVH Slfo (graft versus 
host reaction) <D*£^T-&£lfir/i ,: l : '£> IgG ©±#jk IgE GD±#jk SOTidsDNA 
in<M<D±#j»SU3^J£ft£o *©#Pf&l©a&£lfci\ hCTLA4-Ig£&# 

^W'J 7 tft AILIM mmz &ZtnftmmtnitM£.(DWiffl%jm 

<7-l> (SRBC) T?ft&^Vtz^VX?(DffimCtm-<nm&<DtfiKll 

mfcmzxzmftmm 

BALB/c (WU 5 MB) mmMM (SRBC; Sheep red blood cell; 1 

xio 8 we) ^aifeo srbc^# (ob) <Dmm£fztemc&5-frt> 7 b& 
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fc^£*AILIM^y*D-±;i4fi#; (B10.5Jn#: ; 50 £fcfc* 500/zg/E) 

& Ufco SRBC f>3gl^a«JtzSjfll Llfa?H4'©}/£ SRBC ifcfluDgf£S£Slffik:ft 

ot ELISACfc Gffl^Ufco 

iaAILIMffittCDftfrOfcs hCTLA4-Ig ( t h CTLA4 © pJ?g^Mh^ 

*S^S0 21 SVEI 22 t^-To 

hCTLA4-Ig bfcE¥T-fcfc, U hCTLA4-Ig £ SRBC C «fc -S^fi^iC 

S^Ufefftlix PS&ttJiBfcJt^tn; SRBC ^ffc<DM£^S£«J£n£&©tfX 
SRBC ^ft^5> 7 B^Otg#-CiiW5e*Wi*«Jtt^e>tlfc*>ofco 
<7-2> NP-KLH T*^^tUfcV^XT-CD^NP-KLH^cD0^CD^AILIMl^i*: 

C57BL/6 x'^XiC, CFA (5c^7 P-T > H7i?a^> h ) NP-KLH (KLH (ke 
yhole limpet hemocyanin) >-e&& NP (Nitrophenol) ^ffi^gittc 

*>cDo ioo/zg/^^^) ^iftjerts^Lfco ginjp©«:#©it[« (omm) mi 

12H#IW&©#><?fc:. in^JX AIL IM trt^ (^D — > BIO. 5 B9.B6 £>^"f 

ftfr ; 200/ig/-^^^) ^«»«^#bfeo &tnJi§*fe#a»£24;Rtf48 
03 H&fiDS- * 13 mk AIL 1M ttifc© O -fnfr SJftJE? f*)&-5- b « 

np-klh &^frc>mmmzmito. i^mm^o np-klh iznmwteVite ( igGK igG2 

a. IgG2b&tF IgM4)#^) ©jg£S£#j£fc%oT ELISAfcJ:D»!j5£b;feo & 
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&\ s^ELisAtz^ np zm^vt^Mmnvy* > (bsa) zz-^y^^-m 

mmmtisTte, v>mmwm*m\,^ ^tzm^Mmt^x^ hcu 
A4-ig (t h cnA4 (D^mrmmtft&ynr v ><Dfenmmtfr% & zm^m 

*SJJI£III42. HI 43. EI 44s El 45 atfBI 46 iCTjVTo 

^^^/L^©^#S¥T(i. tn; NP-KLH Vii£(Dm£.&mv$$)lZ±& bT 43 D s 
i^Pf tS^M^tt^ NP-KLH b& o & <> 

-13, ^AILIM^&^ire&x ta NP-KLH 7»^Cz»J£*u 
Z\ ©JHf&IS&JUfcfcs HM£2*flBT& 5 CTLA4-IgFc iz J: 5 tft NP-KLH tfift:©iqj#J8frS i: 

g;fc> ffiAILIMJfifltfS-^iTCfcts IgGK IgG2a, IgG2b &t>' IgM (D^TtUDiK 
faZ^Xlzm-tZifi NP-KLH inlf£© |i£ * 5ft tz: WJ £ ti e 
«£{5«J8 i/UILIMJfi#©^U >/^£j© (MLR) CD»Jfll?5i£©ffl?*r 

ffiAILIMintotf. T«J£/fo (IFN-y IL-4 & ^©"tf'f h ^ >©jg£. & 

% AILIM^/rbfezJ^T 1 ^ ^1/-T h'J-^^l' (co-stimulatory signal) 

(allogenic mixed lymphocyte reaction; allogenic MLR) izjotf %> T$BIl&<Z>t§ 

<8-l> fc h PBMC #0* T 

M^A (7A; A, B, C, D, E, FMG) ®#*3&»£&Sfcbfc#*©3fc 
ffijfil (200ml) "x'-r^D^J-— ^ (50ml ; Falcon iO tc#& bfc Lymphoprep 

(l^ilycom^^^^ 

^F^S^HHRbfco H]i|Xbfc«£ N U>M®r«T"2fgJ^±(c#mbfe^ M 
jfc#tt (1,800 0*^ 10#) bT. PBMC (3M£ifiLijM£&*Bll& ; 2xl0 8 -5xl0 8 iH 
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PBMC fr£<DT«tf>#*3fcfc N PanT Isolation * v b (Miltenyi Biotech 

so zm^tzo vcDmncDnrnMi^-^-rMz^x, s^dcdpbmc 
b iz<-m<Dmmzmim\s. sj&£-t*-£o m^x\ «£5mM©EDTA 
sr>*o.5%BSA^wPBs-e^ufef^ wmsfpizftmmvtzo ik^x, mmm 

fMmW%, m?KSXBm£-&fz Positive Selection Column VS+ (Miltenyi Bio 

tech to tissarau m&mmfr&mi&Ltzo &tzs mti^nzm?^^mijuv 
t. mm&&\5\i&Ltz 0 ffime>mft%mmn^tzo mmfc&w^Xs tmmm^ 
h^tzo mm%mft*. m^vtzm. m?*s<piznMm\^fz 0 m^titzimm 
<DMM%tz. Mmmmfc&m^xamu ixrnmmzm^tzo 

<8-2> m&*)>J*®LES& (MLR) 

— i/yj-jMDfc-mmmzi^ mzitm^-t^m^m^tixi^ cd28 t cd 

80(B7-l)/CD86(B7-2)i:(DP B ^©i>y^;ME^^ &t>'CTLA4 h\ CD80(B7-1)/C 
D86(B7-2 ) £ <D?£<D >s y±MRm$£ffi(£> 2 -DCDmffitPf® tlX ^ & o 
BPt>> ^«J>/^SJSS (MLR) T«©^5i(i N H^Mc3D2o©^ 

m&ifr-rzi'yi-jifcmizx-oT&mmzft&o 

tfcoT, #a£lftT"fci\ THBcDMSfc^W^ffl^TN (1) CTLA4 ^i-fY^T Sy^t 
;H£^SS©W^«J:SMLR£DWk (2) CD80(B7-l)/CD86(B7-2)£^-f§-> 
^^;We^SS<D«^J:S MLROWk &t>* (3) AILIM 2>*tI-5^ 3 <D^Vi~ 
;WeM^SSM»tIC J; & MLR <D«iJ©^{zoi,aT8?*t Lfco 

(1) trCt h AILIM v"j7^^y ? D-^inffc SA12 (hu83H»J(Z|5I 13) 0 

(2) IgGJnft: (ififc h CD34 ; m&ttM ; Immunotech M) 0 
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(3) iafc r CD80^y ^D- l-frtfifc (Pharmingen M) htrit h CD86 ^EV. 
^D-t;« (Pharmingen^) tCD^^o 

(4) t r CTLA4-IgFc ^M^fl-iP (AncellM) o 
BuH2<8-l>-£f#£# K:*-— frfcilSSibfc PBMCStfTflHfl&fcffi^Ts TIB© 6 it 

D (MLR) £*Tofco 

(i) TjfflJB ( K^— A) /PBMC ( K^-D) 

(ii) TJHBta ( D) /PBMC ( B) 

(iii) T« ( O /PBMC ( Yi— A) 

(iv) T« ( K^— E) /PBMC ( G) 

(v) 7 mm ( F) /PBMC ( E) 

(vi) T« ( K^— G) /PBMC ( Yi— F) 
j&Kfcffl^ 3TBMC sr; T TS3©aimtcSa«i Lfco 

PBMC £PBS ^ic^f&bfcflL (60mm) 3£bs i&M^M^S (Bir.^ 

^-f^gQ "eXWmm (50Gy) bfco «£[n!i&bT^bfcflL 10%FCS^|- 

R?nm4ommizm^ mm&&. 2xio 5 «/50/ziciiufeo 

±M-Zntz&*(DY±- fr^CDTMm*. 10%FCS^f RPMI1640*gJfe 

izm^ mmn%. ixio 5 »/50//ii:iibfeo 

<8-2-l> MLR lZft?2>iiiklLm &hmz£%> MLR©*Pf8I 

96^11^^ ^D7*b- hGDCD&^^Wz 10%FCS^ PRMI1640 i^*S:»a^ 
fcgL 10%FCS^RPMI1640JSJIb-eS-S«jec*«Rbfcln;t. h AILIM v^^e 
y^D-^-;i/Jn;flcSA12©^«[*ap^fc (g«J^:0, 0.3U 1.25, 5 &Xf 20// 
g/ml) o &t^T\ TUBUS (50>ul) C0 2 ^>*^-*- (NAPCO M) f*J 

37°ct* i mmmm^tzo ri&&t&. m<DY±— s*©pbmc (50//D &fln 

-X.— MLR-*ia*fe-$--&feo 

fc:fc\ SBfc&lRiibTtat h AILIM^J^£^fc®^MLRtt, PBMC £ 
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mm<D 5 01C, ^UC, 10%FCS^W RPMI1640 t&iteT-#rfRL*: r >J s f- 
^Amm^-^^> ( 3 H-Thymidine;20//1; 1 ^Ci/well) £*»b£^££>£l 
B^Hl/To t%m&s Cell Harvester (Packard^) £ffl^T«£[I]ll2U, j3 
— (TOP COUNT ; Packard i!D $ffl^T> «£SX&£ftT OS 3 H <D)& 

fc£JH£l2l47, EI 48, 0 49, El 50, m 51, 52 t^fo 

(1) CTLA4-IgFc CTLA-4*^rf S^^;i/eS&ifiS»r-rscii:t:J:t)7P 
i? y MLR fc«fc£T|fflflS<Bli^#^f&l?-*o 

(2) ta CD80 Jnffc&tm CD86 inrffcfciu CTLA4 CD28 O'J^VF'tfe^ CD80 
/CD86 *ifr?2>i/7j-)lfcm*mm-?Z>z.£fc& DTd^x- y^? MLR (:J;5T 

(3) CTLA4-IgFc, JrC CD80 tftffc&im CD86 intffci: b h AILIM IZMT 

zfafo&tfi<tmm&&mz^ ailim ms^wfeatj^rD^xzy 

MLR T-© T «tf>^lt£W«UC»l-f So 

(4)tftAILIM4n;<*:t:J;SMLR©«i*Jtix l^-fft© K^— &M<D PBMCSt>'T« 
7? (DmS £> iZ *5 V n T & fg#> £ ft S o 

<Z>egigi&fct±. gfiftio CTLA4/CD80/CD86 fc^rf t>* CD28/CD80/CD86 £ 

■fr-?z>m&<Dmz s ailim K^^-rsm3o^ss^#^-r?.cii:, 

^t>*(3^ AILIM *lrT £ ?i-)Vfc&m8&1fi> AILIM IzM^ Single cfc £ Pfi^£ 

ft & c £ £ ^ -r * © t- & § o 

Wsy-y-Mimzlstf^ AILIM =£^>-r?)^©M^{i, CTLA4/CD80 
/CD86 S^-r-5^St>'CD28/CD80/CD86 &*IS&<D-€-ft ^ lEftfMtrifc 5 nj 

IBtttf^^ftfe* 
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&ffi.&mmi&. tkm, &9t&w&wmiz.&vz>&.^ ptca ptcr 
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3. g-tM h#-r>#, Thi ^-r roT«^M^i--st>->r h*-r >T$)^-r 
5 . mmm&tiK mmmmfc~z& s^t zm&m 1 3 



7. s£g6f»®fr\ TtEtl¥*»ej^ft£V>rftfrT&SCifc£ft«fcT3at 
5fcJJt 6 : 

a) AILIMC*g-&-rSJn;{*:*fctt j eo-SR ; 

b) AILIM©«^^£D^:g|5^fe(±-g|5§^tr^>;^^ K ; 

d) AILIM 5 #»J^:7'*- Ko 
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^ -r n a» iz umammmtittoo 

9. mmmmwft, dna, RNA£fctt<b^i$i;:^S£n;Hb^re* 

1 0 . AILIM *1tTZ is ?±JVfc&&fflfflT Zfanj&lf&^mz 
If SRI! 1 0 (3g3«i©Emm^o 

12. gEiM h*>r >*p\ Thi y<DTMm&M£.-?2>-y-'( vt>j >x-$>& 

15. ms^k* 5 . T&mfrzm&nz^irnfr-z$> 
m&m i 4 icga«K©is^iP» : 

a) AILIM tc«g^-rstn;<*:*fcH:*©-fiB ; 

b) AILIM ©*BIBfl^t#fiD£gB £ fete— BBfc^trtf U ^7=f- K ; 

c) AILIM©ffllia^tS©±fflJ*fc«±--fiBi:^S^o^U ><DM&(Dfemntt 

(D-±ffi£tc&^£-fr- £>.i&s>.m$i#y ^y^H-;-RV^ 

d) AILIMtc^-TS^U^^ h* 0 
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1 6. mmtt, im&rmnr&zztzftwt-rzm&mi oibmrnm 

1 3(D^-ffii^\,z%mommmim 0 

17. mwm&vtyon&DNA, RNA^tzi±<h^mz^m l ^ntcit^X"$> 
zztzftrnt-tzmmMi eiztmcommm^o 

19. mvomtK AiLm$£MMmcDmm%wfflir2>iJ>, %tzi±AiLm%mmm 
mmm i 8 izmm^mmmmmo 

2 0. |£i^h*^>fr\ Thl ^-{zrcDimUi^m.^t^^ h*-T 

o (Dit^-rnfrizmmcommmWo 

If mM 2 1 {3fi3«g©EII$fl^ : 



2 ocD^-rn^icHBtoE^i^o 
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24. mmm&ftVQnt?, dna, RNA^t^t^mz^m^ntz^m-t: 
2 6. stwt^r-rstnifrcDj^^ mmmm. bt> 

2 7. g£t)K#\ AILIM^M©^^»J-r-5^ AILIM %MQJ1§ 

m>m 25s fcfctstaa® 2 6 izmmcommzmvoo 

2 8. g£1Mh:*K>fr\ Thl ycDTM^ifM^.T^V-'i YtJ-i 

2 9 . gg«tfg 36 s . ^ 6 tttHKT" $>ZZk.&&mt?Z sf^ii 2 5 75Sa)i;&if 2 

8 cD^-rtiMztmcommm^o 

Pl#m 2 9 £83tt©IS35i*&fi£&l : 

a) AILIM t jjg^ S tfti*:* fe H:^©-gP ; 

b) AiLiM©aifla^«©^aB*fc(±— las^^tr^'j^r^- K ; 

c) AILIM©«^.^©^gp^/r(±-gP^^^n^'J ><Dmm<Dfem%ii& 

d) AILIMlcfcg^-rStf U^lT*^ Ko 

.3_i ^K^-a^imw 

2 8cDt>-rn*»csB«cDEiii«a^o 
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cule; SiJ££ rjn-1 mm j . r JTT-2triMj N ricos (inducible co-stimulat 
or) j r 8F4j £V\-5„ ) (D&toi5&* ftK.MUH&Jrr&i'irm&M 

mf£miz&, ailim ie%«U(D4i«i««jfli ts^ 

*fc«± AILIM «3B«Uiat:J:S^ p*-T> (0>J;Lfc£s 0^-7.in>rifctt 

£*>fc:||{*fa(cBU . (1)M@5«e (0iJ;L«s Hfflf'J^v*- (rheumatoi 

d arthritis; RA) N &&&B9&^ (osteoarthritis; OA) ) &JSIUBU Wi0£tz 

RS-TSfe«)CDgm*Ififc^ ; (3)j^«Ut^^JS* (graft versus host reaction; 
GVH reaction) . ^ftM"*rt&^*5 (graft versus host disease; GVHD) 

EliSffi^i ; (4)^*m^U<ttS3tSJRKlJ: »)a!3B*nS*«Efii© 

WliMflf ;— 

m%wm^m±. imizi&x^tzmmm^ («w;i^ 

^*R«D*2f (WT, r mJlj ) £J*|»u«fc -3*: 
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liiM^iv^TAiiWfns^ofifeSo saw**. (%>mm&ikm. 
mm, ^^D7 7-^ir) jc***^ ^^^u^- ( NK ) iigtis 

^JV^-Tmmtm^mm^Tmm (cytotoxic T cell; cytotoxic lymphocyt 
e; CTL) izfrmgtl, m%&Bmf&<Dfrit^fc{£<Dm£%mffiT Z £ £t>lz&M 

(m&&¥ (mm) • n*io Science ffli7^r7ij- j v #±*± s p. 

14-17. 1995) o 

B^flgfeS^ii^m^ifcD^Ji^SDfla (antigen-presenting cells: AP 

&&tfimW.'&<£ (MHC) {z^^-y-Cinlilii^-r-So T«{i. tnj^JI^«(- 
«fc 9Jg^£ftfc^iQX$ft5§l£ N ^<0«Ma®ic#-r^Tjffl|JBS^«: (TcR) £ 
CD3taiSi:©a^i*: (TcR/CD3 *5Hi"CS»'r Si £T«CDrStt<b 

bfrb&#e>> d(DTcR/CD3^<*:^^bfe^l ^<7*^-;i/^ttT*^ TJ6«E> 

S/fob& < frS^Jfrg*^ (unresponsiveness) £fcJ±47 d — >j&^ (clonal a 
nergy) ^n?tfns«ffit:HBSo T^JJg^fS^b^ni«^^j^T$BlJia^ o- 
>{3^bs ii5fi-TSfc«)iCtt-f — P>C^r>- 2 (IL-2) ®|3M r 
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9 U > ; autocrine) #i&^T-$>Sfr\ * u — >mi%<DVzmx*lZ IL-2 & £"7b*jg£ 
ll-ZteZaVJ h*^>©^^#^T«©f£mblC(^ TcR/CD3}£i^£^ 
tin* ^4 Ul/-fh U— (BJi|flJ»2/^^-;i/ ; costimulatory signal) 

T«(± N T$01lia^Ifii±© TcR/CD3 ^^iliiBiJO^^^bTtnJlJI^iNllSa 

Vh&nkwMmt thus*© u >smt(Dm<Dm 2 ©s^^nsji©.* 

T-&5CD28 (SiJ£ :Tp44, T44. Xfc*9.3ttlSO ttAmmmmm, (v^D7 7- 

s; N jmau mt»is&if) T-ftmt 2>mmm.mft-f-c&2> cdso (bus :B7-k b 

7. BB1> £fcfc£B7/BBl) StJ f |5|D<^JI^)ia^|0ll!SM^T$)S CD86 

: B7-2 *^ttB70) i:©p^offis^ffl (ip-*,; €ne>o^<o^$^ 

£ £ t uOi 2 © > y±Mz «fc 3 T «©rS^boaiiJiail(3ii N jgfg 2 © > ^ 
;l/i3^^c#bT^©^*s^g^^n?)i:#^e>nTV^SCTLA-4 (Cytolytic T lym 
phocyte associated antigen 4) tm CD80(B7-l);Stf CD86(B7-2) fcCDF^eoffiS 

i^ffl (ip^ *ne>©^ra©ig^s^LfeiffliaiiB«if) fcasfcaaisfioT 

'KTJTS T *©f£<ft<fl: TOffiflffl £ t*r- <-fc CD28 -fc -CD80/CD86-fc©-IH -©-ffl-S - - 
fMk t&ffiSftffl fc^-r S £*Z*.e>ti& CTLA-4 ©f&E©JlSk CTLA-4 

t CD80/CD86 ^©BBcfflsftffl^a^naifc^fla&^ti^iirs-rv^So 
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CD28tt N Z(DTmm<Di%Mt£7i-y-(Dmmz i &mtem2(Di'yj-;i (n 

^T**€>CD80(B7-l)St>'CD86(B7-2)^^-rSc:i: (&m-rnfck ^ft£>tf># 
^racJB^&^UfcfflteHSHIf) £<fc 0fE^^tt5^2cD^^^;i/tt, Thl 3^ 
^ h£>r ><DmRNA£££<fb£-t>\ ^©^T^ffljja^?,® IL-2, IFNy ZfctF TNFa 
ft^CDThlSHM h*K >£*S©jl££{£-fo CTLA-4 & N TcR/CD3 £it 

DTASi 1 > <fc t> ftMWmmZ tlZttblZ, CD28 h CD80 £ <D&& 

Zo CTLA-4 f±, Ztl<b(Di/trj-fr%&V~C, CD28 <fc XZ>W,KD*/ 9±)\s\Z.& 
t h<Z)CD28;&V CTLA-4 fct, #*44kD RZF 41 73rS 43kD CD#^M£Wr 3 I 

t h CD28{i^x;i/7^f KIS'&Kl.tO*^— ««:*BfigU — ^ CTLA-4 
S^T-#^-T 2>ii:^nTl^o CD28 & IF CTLA-4 (D&fc?<D%t&<£± IztfL 
t h(C^5VNTiiVN-rtL*) T2q3 3j , SfcvH?* fc*3MTtt r 1 Cj T* 
afeD. ^t*n& 4 0GD^ V>fr£&5o t h CD CD28 CTLA-4 fciu U— 
IB?U£^#>#*2 2 0RXJF2 2 3flS<DT^ -/»*»^«^$^ ffil*07»^yttffl 
mm* 2 0 72rM 3 0 %H&X~& -So 

CD28 CTLA-4 <D U # > h* fix b h £ * tz&^T CD80 (B7-1) C 

D86 (B7-2) X*$>2>Z\£WmW$nT^Zo CTLA-4 ^-ftKD 'J #> h'£*tb 
T & CD28 <fc S mtUte. ^ < > *<Dmsm 2 0 fST-£> 5 o CD28 RXf CTLA-4 © CD8 
0 (B7-1) -N<£>$*-&i3te, ®;i^ll^M^T^^nT^5^^y^gE^?gT*^ 
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£ TMYPPPY (Met-Tyr-Pro-Pro-Pro-Tyr) j &m^X*fo2>Z.£ftW*>frlz£tiX 
l^o £tz, Cd28tf%m&$:tt2>t, ^ <DmMfo<D%f>frW!,m l"YMNM (Tyr-Met-A 
sn-Met) j ft<DV>mit£tltz3-rnis>@ i m^?l3*r'}---e (phosphoinositide 
3 kinase, PI3K) ^tSC^^^tl. CD28fcfcdGD ry X xMj tgjI£^bT 

tz, CTLA4©«rtM^t3*) TYxxMj xmtiZn&m&U BPt> r YVKM (Tyr-Val- 
Lys-Met) j StbtJb'^ %m&%:tttz'&. COiE^Jiz SYP 

CD28 12. JI««;£tf;fcfgjfll T fflUgtClfiM bT3*Si U CTLA-4 &rSte<b 

>\>Y7v9a „ aifflttSBfirn 93-102 Hx 1994 P8£ N & 120-136 M ; 

fS«E^ • S!lfltt TBIO SCIENCE mm?*?'? V — • ft&j , ¥±*t$gfr> $ 9 
4-98 1995 # ; HifcE^ • S'Jflft f"BI0 SCIENCE mm^4 7? U— • tti^ 
i/Pi-frB&j x ¥±*±$£f?> m 58-59 1997 H*HB*x HI 55^ m 

6^ & 215-220 1, 1997 0 

T.tJ Ul/O- ^? (CD28, CD80 (B7-1) &tXCD86 (B7-2) 

CTLA-4 ^^CDm^©^OK©ffiS^ffl (tftmrtlfc**.' *tlt><D&¥1& 

@ «t -5 c& o t t x ^ So 

^©«t-5tz, £{*:ttx (SB) fcfcoTS&T*3i^fc#bTfc«If!* 
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J!& (antigen presenting cell; APC) ttn^-f ^ ^ U-f h U — £H=-£fgIliU& 

jjsa^/fo&ttiu;: Rg o t ^ a fe » s a^^ii^nt ^ s # N 

i&cD CD28/CTLA-4-CD80/CD86 <D^<D*>^:*-;i/fc3i£gra-r £ d i: DM^CD @ 

g?a:«*0#te>t±x 8uf3 i"CD28j ^ rcTLA-4j tmmi^ Tite^CD V >^J$ 

rjTT-2*nJ>fU (B^S^tti^Ba 11-29599 ; S|5g#f*tB 

J^^P) W098/38216 ^ ; Int. Immunology, Vol.12, No.l, p. 51-55, 2000) „ # 
*5x Sfc{32|5:«R8#e»*±Cin€)©^* AILIM (activation inducible lymphocyt 
e immunomodulatory molecule) iicJfe&Ufco 
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(1) T«©f£f±'fb{cag^=j^^^ UN hU-^^/bSlfflif 
£:frLTfcSIT5T«^<E>'J >/^0»M^T'fea f"CD28j m.mzmt' 

'j>/wiia»K^5 i~ctla-4j tTtzo 

OisT.rJ 20 U±(DT ^ J Wtn&ifiM. < &#£ftTO 5o 

<D'J Ut^rn 'J >«<2>^-r-5IB*iJ rp ro -Pro-Pro 

(PPP) j «Mi|t«#^nthSo 

V±MRmmM£ bTt&3tfcI2#J r Tyr-Xaa-Xaa-Met (YxxM) (Xaa St>* x 

0 1"^* AILIM JTT-lfcifO j 

±T-©{Mfcfc x V^XGD TCD28j jKtf rcTLA-4j ©{#®hl§l<s r l C 3 j T-fc 

(2) Wif^l>t5M^^t5 r C D28j rCTLA-4j 

tailim (jn-imM) j &mmmm. conA&£cDv>r hi?=.>x-Mm^fcv> 
O) AiLiMtt, >2>-&<£&mmmMs conA^Mv-r h^o:>-?:'*«j^[Ufc , ;> 

(4) AILIM (JTT-1 iaH) izft? 2>tiifc&, b h**glfil »J WlSR*#jfcfcii3S 
i-)\<*giV®.2> Tmm±<D TcR/CD3 «^#fc«|fiJtt- S CD3 tJiffSty^D-t 

— ;i/tt»*-ft#^s-t^:-t* ■•3-*-^ss^«isi-*»i«--r-So- 

(5) AILIM (JTT-ltftfgQ fctt^Strii*:** fmtt^WI/=FH4IIK*Htt# (E 
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(6) AILIM (JTT-lifUgQ 1zM**trifr&. ft$lft£l&JB (GBM) H^CD^E^U 
"yv Y\z¥k5--$%>z.£\z& *©#Stt#ttiM£ft-5. 

£ (Kroczek) ^(DV)l— 7*iC«t t) N fc r fi3fcco AILIM £|^—<Z>#^PT-&S ICOS 
(inducible co-stimulator) 8F4 fcffr£ Ufc#^<2>|Ej^CD$B^#&;*n 

(Nature, Vol.397, p. 263-266, 1999 s RVmUHftftmm£:& W099/1555 

3^) o 

AILIM (»J£ :JTT-l#LfU JTT-2fiiEJiU ICOS. £fcfcJ:8F4) tomtit 

— ^ tlifit^ot, CflDBJJWaie^^ AILIM fcffiStfUBfS y#> 
%^.?)tl5B7h. B7RP-K G15Q &Z^&LIC0S tfogn&ffiMft^bmfeZtiX 
1^3 (Nature, Vol.402, No.6763, p.827-832, 1999; Nature Medicine, Vol.5, 
No.12, p.1365-1369, 1999 ; J. Immunology, Vol.164, p. 1653-1657, 2000; Cu 
rr. Biol., Vol.10, No. 6, p. 333-336, 2000) o 

Ctt&2«»©*r«3tfH% BP*k AILIM (IC0S) £ B7RP-1 (B7h, GL50, LIC 
OS) om&z <fc 15. ±MbfcTifflJ^© y >^£jc©'?£f4<bSt>*tS^bTiaBI!aoD^I 

fcJ£>nTUfc CD28 £ CD80(B7-l) / /CD86(B7-2) £(Dm<Dis ?j-)l<B&f(&&, 
CTLA4 £ CD80(B7-l)/CD86(B7-2)i:<7)P^O^^;^^S&T*feS^— 
<£>&?BS©ffelc AILIM (IC0S) £ B7RP-1 (B7h, GL50, LICOS) i: OffiSff ffl (3 «fc £ 
#r H^H©JfcIg&#;& S d £ &mW-r Z>Z££te r ,tz 0 

^■H hy-'>^;ufi3gfc,tsTjffliia^©y>^«©ttiiifefHffli. &tffc&*r8! 
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m*>s fcftW&s mJlB r CD28j * [~CTLA-4j tm&l^ TMffl,%f(D V >^M<D 

mzm i/ tn~jv £.mw ut tst^b t »^©rst$ it y > "$®#ifig$!iffli £ *t ^ # 

TX& Z> h^Z. t>n2>%Mfr=¥- AILIM ©^fB^ttttMEMtffc: AILIM <D$£M 

tcDmtDbzwbtPtT&iitbiz, m ailim <D&to^mtikife&m&Rv&&&i 
&frtt&to&zm<*&<Dmm) z.&Qmm'r&z.ttz.&t) ail 
iMoig^<D^tz^t-s«^©^M©^*MjUs *fct±»jsua&t&*-r 
5 ^sstoj s*i{*-r 5 £ h & a i$ £ -r £ <> 

*3P.#££tts AILIM ®^^6<J^ffe, AILIM (DM*Mf&X-<Dftm. 

±m\stzz.n£-eizmt>tix^z AiLiM^m-t &%\%izto?Lx. ^^(ctib^ob 
s b as u * ^ & %m, t z> c si o fc o 

(I) jEfr^^CDL) W^lij&tf)— OT*£JW»©T«|j|Sfc£t*TB\ CD3CD 
«3K©lftV^JllliaTlRlttK: AILIM CDJS^$BS* s Jie>*u M#<D^3ifci:*B§i)t4#f8#> 
f»n5o — ^ *tMj£ % u^y-r^W h U— CD28©3*SlfcJ:CD 
3©$B«j&ra^(i:ifffiTl/"rv*ifc. ^^^IESJi®MT«(Ci5^T^ AILIM (D 

Tfcfc. CD4 Pit£ CD8 Pite T Mmx&, AILIM CD28 £ % lZ<Z<Dftm.&WZtt>*>tl 
&l>o IEmve7X]|la)M5l5T$aiJ3ai343^t:^ CD28©$gm«\ CD4 Bif± CD8 BUS 
T ffflfl&T*g*£ & ») . *(D'&<DMffifrit*mtz CD4 PltS CD8 GitS T fflilg T fflU&£ 
fc(iCD4Blt4CD8PSt4T^||ISt*jV>T^©^^M^-r§o jEfr^XlUi 
mmmiZ^XU, AILIM (D&gifci:. CD4fi§t$ CD8 m& T Jifflil&T-teM^ UfrSgtf) 
£> *l& ^ 4) CDtfX *<D'&(DM]&ft<b *mtz CD4 Pit4 CD8 »t£ T ffl!J&£ & tt CD4 R§ 

tscDsi^tSTiSBflaT-^^^^to^nso mn^t>zmmimmKi&tt2> ail 
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IM<D$6Stiu CD3£W"C£< CMRVCl)8<Dftm£(Dmm&<D&iz&\,^T<b CD2 
8 (Dftffi £ &m & £ i) <DX$> £ o 

s ailim <D&m&, ^txmmm&TmmT'v&mttt^mfr-c&t)^ cd4hm$ 

T«llliaoffi'>» (CD4KT«OH]lM3°/o) fc&l^T AILIM (DftMtiPM&b 

(III) P. acnes (Propionibacterium acnes) & IF LPS (Lipopolysaccaride) 
&4R#r 3 d 2: tz J: 0 ^# u fc v ">^lff3fe^ ^©ffFHttfttt EtJ3fc T» (igTOBI 
m) fc^Tfet, AILIM CDgHW^^^to^HSo ^O^tilE^ x"i7^JJ$a 
E&;fc© CD4 NM£*Bii@£ fett 'J >;s$5|£i3fc T mmx<D AILIM O^tcit^ U < ffi 

(iv) M^A©*^ifa&&«iz;^T£\ AiLiMi^£«<a«£^#cD4 

(V) mWiVW?- (RA) ^<DPg|S^^<DB8^IM^T« (CD4 R§t4 T 

(vi) ^<4^g5^ (oa) mm<Dmmmm<$<DCd4mi&'immizjs^xb, aili 

MBH4»©lt¥* J ^ic^c±#bTV^■So Mfirt£:£#t4®Yfc^ (PSS) j& 

CD4 T «{3*J^T & AILIM BH4«CDft^^iic{c:±^ LX V^ So 
(VII) v^X 'J >/«ft*©T«(:*j^tli, tnl CD3 ifif*:, 3>£^;\* 
U>A (Concanavalin A; ConA) N tfefiPMA (phorbol myri state ace tat 
e) £ Ionophore Xtim? S £m 3 Tim 6 ftffimz AILIM <D^MCO±^mmh 

ffl&&fo 12 mmx'm*<Dk\uM(Dftm.&ffl>itoc>n2> 0 m^^m24nm^ 
mz^xi) ailim <z>n^ftw.t>*%z&t>. *<D&m±, mwmr&®.x*)W\m& 
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(VIII) t h5M8ifoT*DJIS (CD4RB*4T«fflliaStJ c CD8HMST«DIia) &PMA&IF 
Ionophore tftStt-ffc-T S fc* *'J^^ 8 l$flB&(C AILIM c9iSt>^#g&#> £>ft3o 
*fcx b h5fe^ifiiT«^*5^T(±s ta CD3 tafraVta AILIM gifctttftC 
D3 ifitt&tfl/i CD28 ^fc<9V^fttf>jiMk: J: oT * AILIM CDiftl^gaa^zg^ft 

S o 

(IX) AILIM tts Th2 *-T:rGD+M h *-f >g£©tt#SW*St*<bTfflj|& (D 
10, MS202, CD28K0, EL-4&£) T?3 * ^a.— ^ -f ' :7 (constitutive) & 

(X) iE^T^^&V^y h©l»li*.fcttJ»l»a*©TJ^*fcttffi«A©5|5 
*8Jfilft3fe© T fti *l6K*«fifc"r Sta AILIM iatfc&tfla CD3 tnrffcCDM^ £ 

il-4, TNFa, il-2. il-io) (Dm&RTFimfoamm&mmztiZo 

' (XI) ConASfc{iPMAT-*Wbfc^m[fllS^Tm=£, *^W£fiTO-r-51a A 

il im iKi^R vtn cd3 mtomx & =i —7- 4 > 9 b 7* u - h * r- jg« -r 

JRtt, ConA*fct±PMAT?jW»Ufc*«JfllEb*T«Wa*x JS CD28 tafrStf ta CD3 
(XII) jEftMW&VM^&*&^ 

*N£ttll&&l»£) &mcD3m<*:&3i-^>r >^ufcri/-h«4«-etg^-r5c:i:{c 

^ i^Tjmifla^e>^D-tJ--r h#^> (ma* o^-7iP>r ( ifn- r ) * -f 
>^-o^^>4 (il-4) (DW.t£&muisn&tL£*>^ WLTumtovsm 
~imm^n^r'int:.~ mm ail mmmz * s t«s/& (buhb^-t h 
mmmmtet) <Dwm&, ta^©»&£tt?rr3fc©"c*3« — iaAiLima 
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&<Dit t> oizfa cd28 M x_%m&\z. fck m ail im m**m v ^ & ti^oDfsin 

(XIII) P. acnes (Propionibacterium acnes) StFLPS (Lipopolysaccarid 
££*>!,Z, GOT/GPTCD±»*«^*t:«l*iJ*nSo 

(XIV) ^JES&tft-^ra^fctiiSSl^ufcMttift^^llb^K:. *#gBj§ 

(XV) ^*tJt*f?&±#I (graft versus host disease; GVHD) (D^J^mVtHZ. 
*«W**J*raj*AILIMffi#S#^Sfcx i^*tit^±^ (GVH reactio 

<Dmmx~$> dsDNA irt<*:©^©±#^?itc:ffl)^J^nSo 

(XVI) ^*tftjgfc UTCDfcyS^JfoJ* (sheep red blood cell; SRBC) *m 
WT&Z. £ iz <fc 0 8*bfcaJHft^*lft|(t»t5R<*:i4*iecnr^ift 
tc. ^H^^^-rsmAILIM^^tS^ (^<tiS^*fcttS(B^) fl- 

©MJS&JII&x CTLA4-Ig *&-5-VtzW>&<DWffl$hm± K) *^1>*>©T*&So 

(XVI I ) fl^inJgl £ bt® NP-KLH %mttT 3 £ £ <fc g§z£ L j©iNJfc*Mfc 
triMtC^f "T Strb^a^S® C -r^JVMVHZ, &9£BM&mi&-r £J/t AILIM #u#£ 

(^ifi^^fc^B^) lT3£x ^*ta^T*^S^NP-KHJcOT5to;^© 

(XVIII) trCAILlMm^ 5 , HfcSftil^A h*^- fi&*©*«Jfil#«3» (PBMC) 
£ IMf&t&TniSiL-ypm&i) yjm&Jfo (MLR) T «<£«i§ 
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*mmmmmfa\±, ailim £^i-sm^<z> ailim £^3=1;*^ ^ 

;tfc£, A\hmZftMT2>MM<DMMMm, AILIM ZMtelZ*. Yti 

J>(Dm&s AILIM &1im<D#Lllimmtem (immune cytolysis) 3gL< 

&mw£ (apoptosis) , ailim &ftmt-&wm&ttT&tmtt&&mmw 
m%mm-?2>t&&te¥) ^litsfeftoi^tu^ Rv/ztz&m ailim 

£f*a<jjct± % ^pj3CDgm^tKis ailim %3MNj&®ii3igc2>&ijffli wm&fc 

ttiSM) ^fettAILIM^MflatCtS-y-'f h*-f> (0»J;tfc^ 0^-7i0> 

r *fctt-r >*-n-r *>4#£) (WftJ^fc &{£*!) -rsdtds 

AILIM ^tSi'^l/fiW^tS^^Iiil:,): OliS 

(rheumatoid arthritis; RA) \ ^JF^t*tPi5^ (osteoarthritis; OA) ) N 
^ (m%.^ JJHfc) > ^HM-^^^Si^ (graft versus host reaction; GVH 
reaction) \ &M.fcttffi£.fR (graft versus host disease; GVHD) „ Mfcgb 

a missis <«!*.«> g£^£*jt-&M#©gi3E> jfflisti^ vtuxom 
nr v * £ j: a ^ffiic^oM £ & tt^B&cjB/a -r £ c t # Rjfire& s » 

^ — ( WfiS"0"«5" ^ §3S5^ ^)~i3# ^l^^; ~Jffi3& ~iFft& ( •> ^ ^Xte CD 
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( 1 ) ailim &frT s is tn-jitem* mm-r s»tt*wr s&Hxtrai^wfc 

(2) S[««3bs x AILIM%^ft®iM&ttffi|-r&fr. *fc{iAILIM^aiia 

(3) ^-y-r h£f Thi ^>rr©TTO>{)Sii^i-2>-^>r h^Y>T-$>s 

>T*S^>^-D>f ^>4^*4^fc^ai:-rst98B(l)*fcttB9iB(2)t:aB 

a) AILIM ^$S^-rSI)T;#:Sfei±-?-<^-gp ; 

b) AILIM (Dmffifti&t!$i(D±ffi£fc&-&&<3tstii l )^zr?- H ; 
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d ) AILIM § # >J Ko 

& S -r £: T 5 b5eB( 8 ) £ §2® (D EUg&jftffl. 

do) ailim *ft?%isy±)\'fcm*Mm?2>?&&*m? zwrnRvm^mz 
Pints nm safts^-c # 3 fcflw&u * fc fct^GS-r s fc «>©s^m^ 

(11) MJHtf. AILIM ^»©ii5S^«lSiJ-rs^ £fc&AILIM^gyfflfl& 

(12) mvj h#^>#. Thi ^-iycoTmm^m^E-r^^ hjo-o-e&z 

>T-&5<Y >^-D-r^r>4T-fe5c:i:^^i:-rsBuH3(ll){CBBmcDEmm^ 

(13) ^sea*. wi«T?*aifc*^ai:-raBirffi(io)BMH«iB(i2)6Dv>"rii 

Buf3(14)^IBmoE^l^ : 

a") ATLIM ^Hg^-f Stn;fr* fc-« ^ © —SP ; 

b ) ailim <Dmm^mm<D±^tci±-^^ts^ 'J ^73- Y ; 
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d) AiLiMiog^rstfy^r^Ke 

(16) *SSI4^HT?*Siifc*i|#aJ[fc-r%B583(10)75MB5IB(13) 

(17) 8*gettttR*«DNA, R N A * fel±ft?6<Jl:^^nfe{k^tlffe 
S c £ -T Sliu83(16)CHB4g©|g^mfi!ctlo 

(is) ailim &jt?z*/?±)v&&%ffimT&iS¥k&ti+&ton&vm&m£. 

(19) Mlfftf, AILIM !B%ffl£®Jg%£tt$iJ'r£ft». *fcfcfc AILIM 
Hu83(18)^gBi8©EliimfiJo^o 

(20) aS^--r ha* wp\ Thi ^-rroTiM^tsit'f 

>T-&3^ >^~D^*>4^»Scifc*S#afct : Sll5IB(19)(c3B«©Eli«fififc 

(21) &«99ttfs Scett«Jll-e*5c:i:*«fai:rsSiri3(18)^iM«ri3(20)<D 

^■rti^tcgB^oEig^a^o 

(22) £9E£3&«Rft^ T8B»<P&a«ns^rn*»7?*Sci:*«fa2:t-S 
By£(21)£SBtt<DBag*Bjft«g : 

a) AILIM K^rstfitt^fctt*©— ffi ; 

. c) AILIM©«Hlia^*S©±»*fc(i-g|Ji:*lS^DriJ >©fi«O^HirfR*S 
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d) AILIMtC^-rs^U^r^ Ko 

(23) mmnt)K $m&&MnT*&zzt%mmttzmmi8)Tjmm'z(20) 

(24) mwm^mntK dna n RNA^tz^it^miz^m^nr^t^x^ 
frzati t -r s mm 23 ) tcH3m©E^i^o 

(25) Mun^T^^^i-Mnm^mT^^^t^mRum^mi,z 
m nn 5*§<££^a,t* & 0 ^ s & « g atn^fc j; o sag* n -s ^js 
sjfe & 1- & isb<Dj^mm^ 0 

(26) 8SE&assjfo*p\ ^trciic^f-rstrt^jgi^ miijt, s^aiM 

>©M^^^c:^>fe^^-rSBJjB3(25)(z83a©glim^o 

(27) m?mi$, kiim&m,mm<Dmm&Nm-tz>fr, $.tz&hiimftm,Mm 

(28) h*^ >fr\ Thl h*>f 

(29) Sett%»T?*Sifc*«f«i:TrSHulB(25)^MHug3(28)CD 

^^■ri^^pt:«3*©E^i^^ifi^«lo 

(30) aiflttftRtf, ■Ttmfrbm&toZ^*ftfr?3bZz.b.*ttWib.TZ 

a) AILIMfc<S^-TStnii*:*fc'tt*«)-«P; 

b) AILIM©«iia^»«©±ap*fett--fi|J*$tr*U'<r^K ; 

d) AILIMlCjjg^rf £tf U^T^ h'o 
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(31) m^om^ #mmmnr&zz t&mzt zmm25)7b^mm(28) 

(32) mm^^m*. dna, ^nA^tzm^mz^^ntzit^^ 

*^B|{:j3(t5 rm%WMj hfciu t K Vis, tV*. ^ y 

K AAX^- N M^l/^-y h^MU #?*b<fci\ kK K 

^^0j3(3^3(^S TailiMj Tactivation inducible lymphocyte immunom 

odulatory moleculej <DB&*fc-e&& 0 C<£> AILIM fc± N M3£:2MBBJ3# £ #|bJ^ n i£ 
8SU B*S#s*ffiSPi2HI{§¥ 11-29599^^ (¥/& 10^8^085 62217^) 
St^Jfof S ISI^H* ffiSI&ii W098/38216 -^$g (@^§*ffifi?i#^ PCT/JP98 
/00837) *tc;fc^T3B£rL*: rjTT-ltnl^j rjTT-2fcmj i^Ufcnffi 

^la^j^^-rst h ailim (t h m-imm) , i2^#^4*fc(«^j#^6 05 
v^ftfrfc§3«&£ft£T^yg?ie^j£*r-f h ailim h jn-iinjso 
3fewci29!j«5 jmm*mirz>'?<b7, ailim (v»>x jtt- 

t h AILIM h^:<|5l— Ob h&3fc#7-Co^Tx ^n^i^ (Kroczek) 

2o<D:fci^T-$g£fUT^£o ^f,(i^©thfi*^ ICOS (in 
ducible co-stimulator) * fcfcfc 8F4 htft^ LT^ 3 (SH^^tBIS^ W099/1 
5553 -^^, Nature, Vol.397, p. 263-266, 1999) 0 ICOS ££fcfc 8F4 
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ttii&gntzM hE&;sfc©#^*)fc h ailim tm— fr^t \sX*mizmr)\tit>n 

o 

£tz, tailimj tcti. mmm*m*izmm,£titz&'?<Dmi 

mvjio ailim (dti ;mmvL b <& t b kiim<D7i;mMm o* 
mwm&m&mw- 11-29599 ^^srajfo-r sais^a* met^ra wo98/382i6 

^ ^^se^j^w-rs^ 1 ;^.^ h*^)M^© tailimj (ommiz^zn&z. 
% m^m^m- ntfi^i^>>K^y*j U992)&£) 0 

&m**)3??u*?-\*mfe3Zi& 7 £mmAm (gapped duplex) 

mm*> z ^ttaEHwagifc: «tot7> t^^aes ir Bai3 

^J**U:J**l/tf* H*i££*R£JM»A (gapped duplex) m*. 

mcDXo izfto d t&-e &Z>o- 7>^—&m& ; $) o M13 7 r— * -£.g.m 

£ * fc * V ^ M13 ^ * # -<d RF IDNA &f&ll!B&#ft!L]l& «fc 0 ^ i: U ±13 
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(D~*m7 7-isdMtm'&lsT$£Vt'&, 7--)l£^ Tgapped duplex DN 
Aj £flM£-££o 3tl(Z^S^#AUfc^^'; ? I,*?- ? 
4 X£ -t*\ DNA tf ] )s<^ — tf h DNA 'J # — t?tf)S/foic <fc 0 Hfllf # 2 DNA ^ f 
5o DNA £ ^ ^mmm&KM LT^ £ Afl§H mutS ^Ch7>X7x 

zntzdM&mmizmA-rzh, mkm.mmzn^v>?->^>h^>t, ^ 

^^M±7T->£*V>*>l±r$>£Mmtt*ftmir2>tzlt), r A: Tj # 
l"G:Cj TGrCj # l~A:Tj ^i:Mt5 0 Hl^tCtiffifiM^S DN 
A £ ""gapped duplex DNAj lz/\J y\) ?j J^Ts ^fiR* U =fJ? ^ 

(gapped duplex) i£i:|5l*§ Cliffs LT^Jilfc£#i$ 

^■TS^^JgTo ^^fl«J(C(i, inJ5^&5tt OKU^D— 

> N n yiij-n U > A (Concanavalin A; ConA) N >J #^>*§> ^ h U 7* h V i/ > 

©*tfiUB u u #§M&fciB >; >y^cr>^ic^ffl u pwm \±m u wuauzflsflj-r 

^BMDtt^T'ffll^ftS r VW^J?MJSj &3fflfg&. ^>J>/^ u> 
h (lymphoblast) *>S^<±^^«i:*i^(Sn, U^ttiKUCJ 
>^®. lttNk #H, »;>^<« N JS«5lRfc*r) 
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mmizfrmzn, ^ t mm^-D^xit cd4 i?n*«h cds mftmmizftmt 
'fb t ttmatttfs^b cd4 m^mmt^mh cds nt4«^^nso 

l^SfclM h*-f> (IFNr % IL-4#^) £#i#U ^fr^CDIM h^^td^ 

UTrS^b^nSo Mte<bCD4R§&T$lliai:fci:, «rcD t t^^^©CD4|SH4Tigfii 
IJ&£Jg-fo 

CD8 Rf§t4 T $Dfl3tex ttM\Zfrt&-?2>h IL-2R ^ftfc IL-2 #{tffl-f 

3 h^ll&l^£fe£fco CTL t;r#fb U fctC^fctajR^r?- K/MHC I 
ftt fcRr ©«W«US*«« UT-^fot •? £ c CD8 T CT 

>iii^©i 5-9 mft-cmfuztiz mac £ £ < git* d. n^m©iSBiiaiii^^: 

roteoglycan) fciffc^nrt^o CTL £^bbTm»M£Stt-5 £ I 
FNr n LT N TNF&31^& IL-2&£©U >7^^-r >^»^t5o rS&Hb CD8 R§ 

t mmzvufommmm m^mmm. pha) y> a (c<>n a) 

~fir>GT^:$fb^ 

B *fflJJ&T-f£> B7 fttt&M U TCR hhb CD28 bt^O^l/ 

/<-T iJS4fSSI4ftU> CD40L S#B3BS*fcD, 'J >7*:*f >£j2|£b*: S U 
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£ <k ? o B IBIJ& (iA^r^^lflSCantibody-secreting cell )St>*ff$MSD 
Jia(plasma cell)) &?5fjE<b B Jitt(;r^£ft£o 
rS^<b ±* 17^7 — amis Bu5i(D £ £ 0 M««^> ^ 

*i-^v>k (con a) TJW**nfeisiB«Bia*«^u'>/i3ait:$*nso 

Thl^-f^©T«^^-rs-9-^ h^J-r>i:b"Cttx IFN-r n IL-2> TNF, I 

I- 3 ^^#^^,n> Th2 *>rT<2T«b s g£?-£iM h^vturfciu 

II- 3. IL-4. IL-5. IL-10, TNF&^a^tf^ftS (JM& Vol.30, No. 9, p.34 
3-346, 1998) 0 



WO 01/15732 



PCT/JPOO/05868 



-2 3- 

um\±. ^mz^^ntzm^cDM^^mmcDm^^^mu^m^it^ 

(1) AILIM©|ffl|ia^«©^fiB*fctt--gp*^rtr^ , ;^7'^ K ; 

(2) AILIM (7)«^.^^>^S fe(±-^5 ^^^D 7* 9 >CDm^CD^^Mi5!6 ~ 

(3) AILIMt3^-r€,^U^7-^ Ko 
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Z-CLX's r DNAj tit, BU«liCD AILIM (»SU<«±t h AILIM) K"T 
SDNA (cDNA&tf^V $ y*DNA*$tf) ©JfiaSK3nj£3£fci&ti -<*n£7* 
>?~tr>*DNAgIg£:LT*ifflfc r^DNA©^#JMlB?U£^tfDNA&S 
^{i^-n^SYb^lfPUfc'fb^lfliDNAj ^BB*-rSo IP*k ^^>^-fe>^ 
DNAI1 AILIM £n- h*f £DNA£fc&RN A£;W ^'J^XtSitt 
J; t)> AILIM — h'-f £DNAcDmRNA^(D&^&£^ti^mRNACD§ 

#k £ e> L < bfe 5 5 0 J£S©gfl#J£SBB?!k <fc *) U < fc* 

£fcs ^DNA£T>^>;*|g3iS£UTflH^*§^{CfcJu i£DNA#/S#GD 

<Dmm<Dfc#>Ki, mnNA(Di&mw]<D~mzib^mm&M?z£i$i%mx&2> 0 

(MP-^-'JP) . ^*07^f-h^ n*y 
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r RNAj M^OAILIM t<(it h AILIM) — K"T 

r n a eE>g&#J^ie?ij r n a& & t,M«n &itmm is b tzitm&m r n 

Aj £3ii*-r-So i7>ft>XRNAii, AILIM^n— K-TSDNAlC^N^r 
'jy-l'Xt-SCtlCck Ds I£ AILIM — K-T-5D N A£fcteRN A£/W r U 
^ X-T S CJititJs g£ AILIM £ =3 — K "T £ D NAOmRN A^CDfe^ £ V* 
&I£m R N A (DW. & ^©HffltRfcElST £ ^ * 3 o 

#k £ *b £ b < tt&tm b 5 73rS 5 0 &^<Dg|S#:tI»IE?!k «fc 0 * b < fcfc 

r <b^{c^^tifc<b^tij tit, ±M(ddna, rn ARvm&hvon* 
%h < <zM<Dib-&Vd-c&^T, fi=f-mm ioo T&m 1000 wt©^^. b < 
ti^fi^ ioo nmm soo ©^tiT** o > £ s ft? £ b < &fr?mm 100 

600 £D<b^ £ £ c h #T- § 3 o 

t AILIM) Zffif&t ^79- K$i<D-g& (rrtf-) £}in*U &3;b<<2 
AILIM fctf^-f U K^Sfliia^M^^rSP^fett^^-^^Tin^-r?) 
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AILIM fcfc N 1 £fcti 2 ©tf >J £ OM^nslMI 

»3J3lli:S*i!iU extracellular region), HfiMM(tra 

nsmembrane region)S^"^BflSMISt^( cytoplasmic region)© 3 o©£$IJ^#>£>;fg 

onomer)£:LT\ <D7$ J WBB&\&MT £*> ? 1 #©ia&3l>fcm 

457^ ^SB^U & m T 2>M h £ iz ^ft^ft*^ v - (homodimerh ^ 
(heterodimer ) & £ fci:;*- 'J :Jv - ( ol igomer ) £ L T t5C 

t±— s$&«i*u gm-rntf. M^tc^»3 3i*nT^s^ (ixa^) st^ 

±%fc * fe fcfc— g|5 £ jgc -r s o 
li5i&© r^a&^Sfj iz-a^tiS nUn^U^^ Kj hfcfc, AILIM 

u<(ib h© ailim) fcfltfifrrsjtfy^r*- K©$fflaa^j^©^gpsfctt-g5i: 

r ^^D^U> (Ig. $?£L<fcfct: h© Ig) ©Mia©^m^©£gR3;fc 

fc^e>55cSill^';^^ KT**So U<fci AILIM ©«^J$h 
h h IgG©a^©^m^ii©— S5i:©ife^^U^^ KT'^(5, ^{^*?^ L < 
AILIM (DMU&tt-mi&tt h IgG ©B$i© t >^M N CH2 -f>&t>*CH3 h* 
^-r>*^^cS^ (Fc) ^gfc-grtf'J^T*^ h*T-&-5o IgG £UTtes 
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IgGltfflflLLVNo AILIM h LTtt, hh, v^^^fcfi^^h (4?i;U< 

(it h) <DAILIM#£?g;L^o 

cici-e Wp^j> (ig) ©a«©^«sts©±sp*fc«±-^j 

JflKlith m&0)$Llg.yu 7\) XDMM (Heavy Chain, H|g) O^^tfi 
(Constant region) , F c Mt$£fcte^ft gB£jtqfc-f £ 0 M7d7 

<U MWJtC(±. IgG (IgGU IgG2. IgG3 2kZF IgG4) N IgM, IgA ( IgAl &t>* IgA 
2) , IgdRUlgEZmif SCt^ftSo »*L<tt. IgG (IgGK IgG2, IgG3 
^U<(± IgG4) x £fct± IgM T'fe^o ^P^tziJttS^tc^f^b^^JfcLTtt. 
t h m^CD IgG (IgGK IgG2, IgG3^U < IgG4) CltSM^D^'J >T* 



M^oyiJXi, 2-D<Dmm^mm (Light Chain, LB) £2-D<D&mft 
Mm (Heavy Chain, H$D CD4o©M#, (S-S*£-£r) T? 

jg^bfeY^s^^ffi^wrso esggu mm^mm (vj i&tfe^ 
(cj n s. fimtt. £ttqr&&tt (v„) hii^M- 

(C„) fr£>Mf££ft£o 

i^tiitts (IgG, IgM, Ig'As I gDStFI gE) MtF 

t^ltr^^^ ( I gG 1. IgG2, IgG3, IgG4, IgAlMIgA 

IgGdgGK IgG2, I gG3MI gG4) ©fitgfci, NM^iP^> 
JUtd, V„, CHI M-f>, CH2 H^-f >&t>'CH3 h**-f 

«fifc*ft*. 

Jj^ Cr,2 M^f>MCr i a-f'^^^^i^n-So IgG -2-© MIK % 
N^*^iit-, V„x CyjjlK^-Ty, fc>^J$. Cr 2 2 K^-f >MC 
7 2 3 F^^«^o IgG3©liit N5fciBa»&«(c N V„s Cr 
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So igG4©siSfcju N*^^e>iiic N v H% cr 4 i h**>r> N t>$Mi*k 
mmzi gAi<Dmm&. N&mfrzmtz.. v H , cai i h-^^>, 

$itt> Ca, 2 K^-f ^RVCccy 3 h*^ Vfr^jE&^ftSo IgA2®ii 

I gDOiill N*3»£>HC, V H , C51M>fX Ctf 
2 K^W >&t>'C<5 3 FpW >fr£>#§f&£*l£o 

IgM©litt, N*«S<pe»«J3 N V„ s C/il M^fX C^2M-fX 
C//3 hV^>MC^4 h'^-f >*f,i^tl N IgG, IgAMIgDC 

Ce 3 >St5Ce 4 H^>T >ifpe)afiK^ti> IgG, IgA&t>*IgD£ 
M ?> ft 5 <fc ^ & t > U & l^o 

^^ic, i gG^nc^tf i gG^/vw >~etoim-r2>£, 2-d<d 

££-f£ r^jg^^^ hWv^y Kj , ^*^2Ufi, Ml 65-75 H, 

1 9 9 2*^ iat^fTv St>* rgfrg^©^ r&&ft<D&mmj J n ^ 

4-71, i99i^ mtLHt&ffizz&ffi) « 
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Cl h'/^>^<^f»fe(iFcM^5o IgG, Is 

ASfciil gD©^t3(i, &^<Db>^$|^ N C 2 h*^^ >&t>*C 3 KpW > 

C3 K^^>srrc4 K^-r >^e>^s^*^{f ?>n€.o ^ d li^j 

£>— pfl (tfiJxfcfx Fc) $i^-ht-i:bTtt5ci:^ WLft&yur 
*7A^D7 £{C<fc O^itl^U^.^ h*^*g«)T^^ 

r AILIM {C^T§^'J s^yj- Kj ^UTfcfcs MfrtfJCfciU AILIM h*SSff ffl 
■TS U#> KT-fe 58**0© B7h N B7RP-L GL50 & S^fcfc LICOS 
(Nature, Vol.402, No. 6763, p.827-832, 1999; Nature Medicine, Vol.5, No. 
12, p. 1365-1369, 1999 ; J. Immunology, Vol.164, p. 1653-1657, 2000; Curr. 
Biol., Vol.10, No.6, p.333-336, 2000) teMifr? U \ t (D±%H£tz& 

#?aiu<«u ±§a , ;*r>K (B7h, b7rp-k glso, licos) <Dmm^mU(D±^ 
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±Mbfc* >j^r^h\ s^u^r^Ko-gp-(BfM-) svia^u^r^K 

* b\ * fctt AILIM ©«^M^*^tf HU^il!-^^ II ^r^- K fctrtJl £ UTffl 

^Jntffc&tffc vmKfo (CDR-graftedtftifc) N ttF(ct h*nrf«£ h ^ ^ 
ty^P-t^l:(t IgG. IgM, IgA, IgD^SOlilgE^ 
tts I gGSfclil gMt'SiSo 

'MCl&l;t7D-f>h7i;a/Oh (Freund's Adjuvant) m$lM 



WO 01/15732 



PCT/JPOO/05868 



-3 1- 

^ $?£b<fcJu ^H7^ N '^yK /\A7^- ^U^EyK O^^r, -i 
79. t? x'&S^&'^X i^fiKliT-)^ 7>yhv /\A^^ 

^fntefc^-r^ y ^ □ -^;H5t#£jg4E-f 5 * p— > 5 c £ iz & o tM 
V=l;^Y (Freund' s Adjuvant) ttbiz, *t hniMMfe. ^ifcffjfcte. v 

So 

z-ZJXbCDJsm (*-f -(Nature K 812 5 Sg4 9 5-i4 9 71, 
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^;i/^>.vK AAX^- Oy*c£tzltt VmomiWM, <fct>#?t;U< 

m&tiZ^z a tiz x v mm.gtL2> 0 

P3/X63-AG8.653 (653) . P3/NSI/l-Ag4-l (NS-1) , P3/X63-Ag8.Ul (P3U1) s SP 
2/0-Agl4 (Sp2/(k Sp2) . PAK F0 &5V>tt BW5147, ^ «y h E&^^d— x> 210 
RCY3-Ag.2.3.> t hEtl^^^P— T U-266ARL GM1500-6TG-A1-2. UC729-6, CE 
M-AGR, DlRll&.5^teCEM-T15 £<£ffl-f £ £ £ #T' £ So 

kria^elis Am<Dmm^m^mz <t o r^-r sctct^^ui: 

AST* ^ So 

is, 

-i >t hD-e^-rs^ictt. m*rs«iiatt©«M4x tsi*fflF&<E>gi$;Rt>' 

^#±r^ * ^ y ^ p — ^ ^ s » ^ffi i n 6 n S J: ^ 

TSCl^ASqJalT-^So 

S#*£il!l£UTfciu Ham'F12i^ MCDB153 &^fcfc{£#;i^>^ 

AMEMt^i!i^©{g^;bi>'j7Ai^ifeSt>*MCDB104^^ MEM*gtfe, D-MEM tgiiij. RPM 
11640 i£*fe, ASF104 *SJte£tW£ RD tgife^©i^^;U>"t7 A^itti^^tf e>n. 
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mMfctgmt, B&oizjfotx, mmMm, ^w^ex y-j v-h^ yjku/^tc. 
f^p-t;^m hmkbu ±J£©^•*±«|*sv^til«7K*^ &&&& 

>»D?h^77^- (DEAE$fe(i'DE5 2i) , fciH' A ^ ^ P :/ D > 
-I3#t-T 3 i: mz <£ 0 *r -5 z t S 5 o 

th^Ay^P7'J>^0^fim IgG (IgGl, IgG2, IgG3, IgG4) . 
IgM, IgA, I gDSt>*I gEf©7>f v*^ £ # ^ cd 

miO-^ 1988^2iir^¥3-73280-^4i«^&#IHU«C36«^f^jH"r 
h M Ay^PA'J>£=J-K-f £DNAfr£Jfrf#LfcCH5tfc^ (H«3£#fil 
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n -i-frtate* =3 - k -r 5 d n a & e> mm u fcts^ & v L < l & nr&fg& 

«fct>DNA$rfllim^ ^DNA£M&frJRSg£iji (#Jx.fcJ: EcoRK Hind III^) 

#Ea?iTo o.4N © NaOH mmz i o#ng?iu ^copM^iptctsM-rso 

— £}£U 4n^P^^^;u^— ^[oiiRLT 2xSSCT-2[hI 
— S+^^bfe^ ^^r>^ (7 5°^ 3B$fig) &^-5o 
^W*>^#lT&t^ £0.1xSSC/0.1%SDS}gr&tz;Uv 6 5°C 

T'3 0^MIt5o 3xSSC/0.1%SDS^{^-r o f# £ ft*: 7 

P—ZT'l'^J 7 V V—is3>m£mz\Z-—)\,^z\n, 6 5°C-C3~4 

£Aft. 6 5°CT 1 2B5^Jg;£Jfo£-fc!-3o >W :TU4r>r-K— £/ 3 >»TgU 51 
^&i£ilJg> SMSiJiTO (mfc^ 2xSSC/0.1%SDS?gr£, 10 
#13) <£>4)£T% 7>r ^z5fe-5o my -r — £ t:^-;i/^tcAn> 2xssc 
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Charon 4A. Charon 28. AEMBL3, AEMBL4 3?) Mfca*^^ |7 7 -j; 
^*-T-*JH@ (0"Rfc£s LE392. NM539 ^)£7fcK<l£&U yyA7^77'J 
-^Mt5o ^<D>tV A^-T 77 'J-£i&^&:7*P-7 (HtgiJitfc^ Lffi 
(a:) JSfe^) £ffl^Ts 0iUfc£^> r >tV (Science. 196 

^180~^182M. 1977 lzifc-oX, 75 — 9 >\4 7 V V4 -fc? — a 
i?IB?'J £ ft fe V D J M fctt & ^ fc* V J it fair £ & *-£*f # *J =r 4 ZT >? u — > £ 

X.fcf, b M gGl ^fD^r^^trL^ftM-rS^tZtt. C„ite^T-&£ C y 1 
Tb hCrlit^&tfb h CyciifE^M^-r^^^^Crliia^tJfv^ 

*CArii{K : ?£:7'P--7i:b-tflH\ b h^yA7^77 >;— A»e>i£8fct-5c: h 

^ffclftfcfcJ:, #|*.fcf N ^D — > Igl46 (Proc. Natl. Acad. Sci. USA, fH 75 
S& 4709~|g 4713 Hx 1978 30 frt>(D 3kb © Hind III-BamHI * P- 

>MEP10 (Proc. Natl. Acad. Sci. USA, Sg78#, 474~Sg 478 Kx 1981 

fr<=>£>6.8kb©EcoRI V5iK%:7u— ^^ Ltffltv b b CD 7 A ^ Charon 4A 
<DHae III— Alul $V A5>f 77 'J- (Cell, f£15#, 1157— ^ 1174 1, 
197830 **p£>, b rC*»t&?£^K x>A>t-i^SJ§Ut^2D 
-N-A«-M-*#-«-r 5o- t fc— b -h-e-r HtfcTO, M/tfcf br flSJEifrlfflflaD N A - 
£Hind IIIT*12J#rU ^^P-X>ir;i/ffim?/1cib-C*7>iigi bfe^, 5.9kbCD^*>K 
£ A. 788 KjipAU l9BBorD-7-*fflV^T^«fS 0 
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^©Tascb hc t jt<E^^> atso«c*ns»*st5DNA';*r— &&m^x. m 

X fcf p SV2gpt ft S t ^tt p SV2neo ^<D$Fgm^ * * -(c^&lcft o T m<2*&tr 0 d 

^©«fc-5CUT^»bfe^7«e^»A«3S^^^-^ 0>J;tfc£P3X63-Ag 
8-653 «Ufi»*^ttSP210|fflliafc^ofc. e6ttifc#&j^UT^&^#«ffla 

rn Ht^^n-^W (CDR-grafted^**) j tt, Se^x^tzf^ 

Milii:*BMWtCiafiJ*g-&-r*fiPffiT?*S3-30fSJa (Complementarity- 
determining residue ; CORK CDR2^ CDR3) SJ&U *fcW£i8**©#fflf8H*i: 
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(ix m3^mmmk^mm(ommz^T^itm^^tirz4-D(Dmm (Fram 

ework region ; FR1> FR2. FR3 N FR4) „ 

It $ttfc> o ^ j z d -^-Mn^*7ici*-r & o 
tKAy^D7'J«©»l(l IgG (IgGl, IgG2, IgG3, IgG4) N 
IgM^ IgA, I gD&tfl gE^cDT-T V*^ D^SS©7^ y& 

^&w&(o&m$kmz o w t & is^ £ ft s *> cd -e a & v > o 

&> 4-506458 ^&«;fttm§SI@ 62-296890 ^&«$?£#J8 bT> aMS^ 

-Y 7<J K--x-fr£ x fcfc loCDx'^^H^CDRSfE^fc^x'^^HmCDR 

»£^fc*fe&r34>&< h& locD^<i7^L^CDR«e^^#gf U ££h r>T 
A^^n/U >^^^HulBv^^H^CDRic^-rSb h HM CDR \>X9\-<Di£ 

ffim&^-v-tzt hHiiit^h. Bu^^^L^cDRic^-rst kl^cdr 
$fli u * h m cdr ans?- h m t h h * $tm°imte £ ? c m m 
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So 

thin;**: (^KIitht^D-t«) fcJu ttSttUfcoT. 

^&*.fc«a&tt ci ^ £ j; \y imtftitc b 7 v i - * * mm*. tm-c&&!& 
ft®im£mmiz[sTBk)&-rzz.ti&T-gZo 

t hm^^^-TS h^>X^i- x">xii. Nature Genetics, 
Vol.7, p.13-21, 1994 ; Nature Genetics, Vol.15, p. 146-156, 1997 ; Jf#^¥ 
4-504365 7-509137 ; a«"tf"-f:t>vU 6E^ N !M0~Sj§ 

50 M, 1995 ^ ; Sl^mSH^ W094/25585 ; Nature, Vol.368, p.856-859, 

1994 ; RVmm* 6-500233 ^&mteZlZtm<DJ5mzfe^Tftm-r2>Zt&-?: 
IS. 

1997^4^-^. ^78M7iM84M) o 

#©$U$£7SR*U ^fcfiWz&FUb' ) 2> Fab\ Fab, Fv (variable fragment o 
f antibody) N sFv, dsFv (disulphide stabilized Fv) &S^fci:dAb (single 
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domain antibody) (Exp. Opin. Ther. Patents, ^6#, £§5 

m 441-456 M, 1996 30 0 
ZZX\ r F(ab* ) 2 j J&Zf TFab'j tit, ^A/^a7'J> (^y ^ D-^l/ 

T?tJOWr*nTV t (L«W*«*) £C L (L«^»fS«) 5(P?,ft5Li> OTV„ 

&tiE.?Z>iSXJlsy J H^©TmT-tO»r^nTHul3 2 Fab' tft >$>««T 

Rfr75^> h£F(ab') 2 £i,^o 

rgiffij^j hiis HuIB-e^«l^ns r^j^j x mtemzfc r AILI 

LiM%3ajiBiia©JiSi*«iffiii-ra3&»x £fcttAiLiM»s*ffljfiMzj:siM h^xa 
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ccx' rm&tMzw&iftiftziaftj ms&m, #*R*k mmm, mmm. 
m&Ms mmm. %imk m&m. mm, ^mm, m^m, 

zm^zztiz&t), t&ftL mm, mm.m. &mm. mm. tir-tjvm. 
hn-m. an;^^>;i/^j N mmm, %m$>^i^>a^^mmm(Dmmm^. 

$;^«fcju mm<D*?m, friavitt, ^j&s&jit, ^asi^Bg. 
mmteziz mnmA-xmtzo, -ihjco^ io//g^f> iooomg 

($>£V>fcfc 10/zg 500mg) 0^ffl-C^#-rSCi:As-e^So Lfrb&jFfcx 
^{z*}^-C lbg{&n$>fe (K 1 ^g-lOOmgODiU-^-??, $?£b<&50,c/g~5 
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Hits *IBJy§tefcttSjfe!gfc:tiu €E3»©|g«KT-e^ Soffit, *sS^$tlSo A 

f*«jfcfc»\ Mm. jhu stm* <m> mm. l^ i, mmm, mm, 

%i<Dmm ; E5 : )iWMz%c-5-?2>z\£l l z& *)MM. t&Stf-f 3ch#T*§£ 0 
BHS<Pffi*ftittHB 

HI 1 jE^^^^ft^TiaDaa^iJttS CD3, CD28&V AILIM (ThA £530 

#HI (a) fc£CD3;&V AILIM (ThA £J?iJffc-T £) ©»SPRl»*^-ro #121 (b) 
fcfc CD3 Rlf CD28 <3D*3Stt«l*^i- 0 

•BI2tt^ iE^^^^JKgftS^TlffliBTfOCDZSSVAILIMO^^ffl*. CD4 
RTF CD8 (DftM&mmt \sfcTm&<DfMb<D&&m&£.m1r&o 
R2 73MR8fck =g-*TiS&7^-f <, 

R2 : CD4 CD8 Pifi T jBUSlIf CD AILIM JkXT CD28 ©*BB*MB. 

R3 : CD4 ^fi§t£ CD8 Hfigfcfe T Wm^<D AILIM fiV CD28 ©fcSBtMBo 

R4 : CD4 »4£ CD8 R§t£ T AILIM RZf CD28 CD2g3HS<t„ 

R5 : CD4 HH£ CD8 SIHS T iBSfO AILIM St/ CD28 0#B3BttJBo 

R6 : CD4 RB& CD8 T »T*CD AILIM & V CD28 ©«Stt«8« 

R7 : CD4 9iHM$ CD8 MH£ T HUB"?© AILIM RTf CD28 ©3B3K*MBo 

R8 : CD4 KH4 CD8 i»f£ T ifflfl&T© AILIM XV CD28 CDfcmtWRo 

HI 3 (i s IE*^«>^ttMJ(fl«C$*nSCD4»ttT«fflIiafc:*(tS AILIM CD^iJ 
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ekbu Jtt&*mmvtzffi£mfmmmmmmm&TMmiz&tf2> ailim© 

CD4 Klt4T«Sth*CD4 mVkTmj&<D&*iZ&ljr& AILIMSt>'CD28CD^ 

EI8(i. JnCD3^fc^AILIM#t#£=i — ^-f h£/f!^Tira 
UfeCD3 i: AILIMC^PXU >^£J:S N ^^^J3$flifi^TmcDfSi4Ybtg (IF 

L&CD3 £ AILIM<D*D*V 7nifl^T»©}Sttfti (IF 

Ell Ott, mCDam^htriAILIMin;^^^-^^ >^Ufc7>- h £ffl^Tlf 
5ibfcCD3 i: AILIMtf^ox V >^iz«ts, h h*^i(iiiS^TiaBfla©rSmbftfe 
(lFNr^*fem#et) fc^flHo 

m 1 1 Jri CD3 JntfM:: «fc ^>*"J^tc J: D r£+4<b U t h *fi|jfll^ 3fc T «flM@£ 43 

mi 2 fcfc, Jn;CD3^{zJ:^M(zJ:l3fSt4<bUfet h T*fflflSC^*5 
TWje^lof$)5 IL-4©||^©±#(C^-r?>lJ ! iAILIMJn;i*:CctS 

-«j^j*^-r-gio 1 
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Tm^&©io-e$>5 il-4 (Dm&<D±mzttir2>tt,Kiunitimz&z 
mi 4«. fccwfamz£zmmz&t)ftmbLtz^*xMmm&ifflimz& 

AILIMJfafc©4£i&in]&-5.£ J; s^^^^-riiio 

Ell 6fcfcs ffF^^aEtcis^S^M©^^^— ^-T*^5 IFN-rOM^O 
±#£*f-T AILIM tftttfc: <fc Sr&^^&^f Elo 

mi 7fci\ JlT^^fcliJttS^^Yb©^^^— *-T'&3 GPT GOT 000 
£<D±#fc:*J-r Sift AILIM JfiifctC J; ^mmm^tm. 

Ell 8fct, ^ffijt^m^ (GVHD) ®^*|^^±SJ5& (GVHSJ&) ©lof 
& £ IgG ©jg£<D±#£*f-T AILIM tfttetc J: -5 Wfam3ll£7r;-f EL 

iai9tts *£*ttf-*t?g£#f (GVHD) (GVHSJfo) ClOT? 

& £ IgE <DM£.<D±.mKLMT 3 Jfi AILIM tfcffcl;: J; & W$iJ^^^1"0 o 

H20fc*, (GVHD) (GVHS/i&) © 1 of 

& £trC dsDNA ta#:fiffiCD±#k:*t-f S j/t AILIM intelC «fc SPP^^S^-r So 

^2 1li, ft&tfmX'& £ SRBC T^^^nfc^^©^T*©^**n^ 
tc#TS*fafc<Djgi£<D#b AILIM Jfitt (trCM^ii^tc:fe#) {z«t5WM$^ 

-r®o 

m 2 2 fcfc. ^*lr^f$i 5 SRBC T-^^^tLfe^O^T ©^3^^ 
5 JrCifc©gi£©J/L AILIM i/vffc (trtJ!^^ 7 B gfC&-5-) 
^"TElo 

IU2 3(i, iEmW (JfeJHSL V^^^mRXfMmM) MWC^gflft-C-CD AILIM 
©1831*^ M^tcCDZSCD^^^^tC^-THIo 
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lz$5tf%> AILIM N CD28. CD4, CD8 N CD19, RTf CTLA-4 ©^CDSBSttHSS^f 

#EI<c)ti\ *«^Ttt(34b*tta CD4SVCD8©*?SttH8*j]x-r 0 
#EKd)& N *«Jlllffi*TjtBllia<P^^*IUfc AILIMBH4«Wiat*5^S CD4&tf 
CD8©56Sttffift^"To 
#EKe)fcJU T«Wat343tta AILIM XO<CD4 ©jBEttaifcjjsTo 

#ia<f )hu ^tMnu* t e>^gi bfc ailim m&umtz&v & ailims 

CD4 (D&fittM&m-to 

#IH(g)fcJ\ *ffi*Jftlffi*TfflliatC43(tS AILIM »VCD28.(0«3HttSB&^'ro 
#BI<h)fclU ^JfilS*T^J}a^e>^Ufc AILIM HM4«U»tc*ttS AILIM 7k 
XJF CD28 CD»SttflB*ijs-ro 

ftmaM. JzfflitiimXzimmz&tfz, ailim &rmLA-4©^#3§£^-f 0 
ot( -MWMm* t i8flija^ bfe ailim n^ioufi^^tt % ailim a 

t>* CTLA-4 <D§e&tm £ m ? . 

«>ia(i)i±x *^h5ie&* T$ffljja^e>^bfc ailim Rit^mtc^tt-s ailim & 

bi 2 5 i±x mnx^mmzm^-t % t «nu& cd4 m& i mm. cds nh£ t 
T«ma*»e»^«ti/fe ailim »ttamia©*^K:«tta ailim ©*3B©ss* 

£1*5 AILIM ©«3R©3Sl$*^-ro 
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#EI(b)fcJ\ JtMgjfli CD4 R§t$ T mMJ&Tim T *ffl8Sfr Lfc CD4 AILIM 
l«M4Tftllia©^tCj3tta AILIM CD«3S©^*^-r« 

#EI(c)fcJU **8lfh CD8 R§f± T HflflSLRtfgE T mm& (oftMLtz CD8 Rite AILIM 
BttTaa'lB©#^t:*ttS AILIM ©IBS©ai$*^"r« 

02 6tt. «ttH»U (RA) &tf&1£ttHff!ft (OA) fcMtLTHS* 
#©«-^©5fe*jjfiifi* T mj&RZfimWl&m&m T JHBJB^ #tffciltfTte±#ttflMb 

(3$j£*E ; PSS) x MiMxiJr7h-f7 (SLE) CIIlT^SifO 

=&^<D^ifii t «mBao#^t:43tts ailim (D^mm^-rmo 

*«Jfll©^K:**t- STIffllia (CD4fi§t4Tflfc CD8 HM£ T fflft) C^SAI 

;&t>* ctla-4 (D&*(ommvtM&7n-t m* 

#0(a)fcfc N PMA JkZf Ionophore CDMmz <fc DrSttfbUfc T«CS(t§ AILIM 
#0(b)fc}\ PMA Rtf Ionophore (Dmmz X »3 m&ib Lfc T flll&fc: £1* £ CTLA- 
#0(c)fcfc s PMA RXf Ionophore ©JM»fc <fc *) m&ib Lfc CD4 R§t£ T fOU&££ 

t^S AILIM ©#6soai**^-ro 

#EI(d)Hu PMA Ionophore <£ t) ffittft bfc CD4 Rite T 

3 CTLA-4 <D#&m<D&£ ^mlTo 

ftm ( e )«\ ta CD3 £ fit AIL IM tftffctc «fc £ iinjgfc * fc fcfcjfi CD3 ifmttn CD28 
fttifcfc: J: 3Jffl»-Cf£t«kfb Ufc T flWI&tc^W-S AILIM <9$ggi©3£<* &mTo 

#0(f )fct. in CD3 ftvtfci: fit AILIM tfittfc J: 3«4ft£ fctetfi CD3 tKfohfc CD28 
iridic: J; SJWa-rtSttftl b fc T fflflafc: £ CTLA-4 <D&m<D&£ temir. 
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4>r-©m^^ t & v ^M&Hii&Rtfv ;* mbaa t wm<D&* ammo 

EI3 3fct\ i/iCD3ln;<fc (iSffi-^) RUffi AILIM^ (£-*tiIjgQ £^-^>r 
0 3 5«U tfi;CD3$n;<fc («SE-5E) SVtaAILIMia* 5£) *3— ^-f 

i&ig?ig3§3M&&^-ri2i. 

Tilim m^Mmi&^lms^Mr^^ms^mTm^ 
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Ei3 9Bu fctiLfrnmizm (gvhd) (o^mmm^m.^ (gvh^o odiot- 

m4 cm, mm^Mm^m (gvhd) ©gMtt*n&±Kj& (gvh£*&) cdiot- 
& £ igE om^©±#iz^r-r sift ailim ct s«i*ii^^^-r Ho 

04 lfcfc, &1Itt-*t?ir£#I (GVHD) ©^«|fe*HlF^SJ© (GVHMJ&) CD 1 of 
& £trt dsDNA ffittfiffi£>±#r-lc*f-f AILIM trC^t J: S«J»JSbjR*^f El. 

nfctt-rs igGi mfo<Dm£<Dmhiimfcmz&zmffl®m&7jk-rmo 

0 4 3 tt, ^fcifiJj§lT-;& £ NP-KLH T*&^^<*n;fc?g±©£#T-(D^^n 
Mi-ftf £ IgM ta<*<£>j^©tf£ AILIM tfiifck: <fc Sm&JMI£7rc-r 0 O 

134 4 fciu ^3fetaJl-e«>S MP-KLHT-^^^tlfc^^CD^T'CD^^in; 
Mlzft-TZ IgGl AILIM ^STOI^jJII^im, 

HI 4 5 fciu ft&W,m~C& £ NP-KLH tlftfe ±©£#T!fl!>«0»##t 

JSKl^T* IgG2b SM*CMi£©tn; AILIM ifittfc <fc 3»JMI£^-<r0o 

04 6& N *3feiftJ5lT?&S NP-KLH T*J$ifi^*nfcl&^©^i*:T?0»^*tn; 
Jltci^f-r 5 IgG2a fitflc©^©iS AILIM tJti*:{3 £ 3i«3(jj|l£7f>-f 0 e 

1214 7ttx tftfarA TK^h-Aj ©T*DIIS*eiffX r K^-Dj ©PBMC 

bfc»^©fi^u>^i3«Ki6 (mlr) x-(DmTmi&(Dmm.i&®iki&i-tz^ m*<D 
mmammmm(omm<Dmmt^x<D c 3 h] *$is><Dttmto^<DW&&m. 

TCD80+86 j : tfc CD80 ffifo £ Jfc CD86 ^ft: t (DmSVOo 
HnlgGlj : ifit h CD34/IgGl ^tf7,^:J * n— ±)\,mt* 
rCTLA4-Igj : t h CTLA4-IgFc^r^^^o 
>"SA12j : trtb h AILIM x^^y # D Ktnfa, 
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04 8 i±s mmx r K^ - — d j ©T«4itA r^i— Bj cd pbmc tmm 
u >sm&fo (mlr) X'(DmTMf&(Dmmm i mz&ttz>, m*<d 

ttmmkvnw. k £ s m t asso^o wm^m ^ ^ -riiio 

TCD80+86J : ^CD80m^ttrCCD861JT;#:i:CDrg-a-^o 
r mIgGlj : fiit b CD34/IgGl vj7*^Ey t? n—f)\,tfifo 0 
rCTLA4-Igj : t N CTLA4-IgFc v#^ 0 
rSA12j : h AILIM^J^^o— ^tftffco 

EI49tt N fll^A r — Cj CDTiNDJia&fiimA r^- Aj <n?mctmm 
bfc»^©S^y WU&RJfc (MLR) T«©^T«Oti5ilS!^{z*}(t§> 
ttaB««Mfc« {3 £ 5 ft T «tf)J£^©iqi#J$&Jil £ ^ r EU 

l^llfi{±«JiiiiScD@J^©Jif^^bT© [ 3 H] r$i?><DMJ&Pi^(D%l&frm 

rCD80+86j : ^CD80^^mCD86tn;#:t©?g^o 

r mIgGlj : infc h CD34/IgGl T^^^E ^ * P-^l/Jnl^o 

rCTLA4-Igj : t h CTLA4-IgFc 

l"SA12j : irit h AILIM ^W^y ^D— tJl/Jnfto 
i5 0lt mnx *Y±— Ej ©T«*MmA rpt- Gj coPBMC£*gil 
Lfc»'^©ig£y wiifcEjfo (MLR) 7fCD»TiBBIiacDJe«[K»fc:*tta. ffi*<£> 
JSMftBM&R t: «t S » T tffllft® ffl&J$j& * ^ -TBI. 
WM{±iDJia^^©@M©ll#; £~L7=C <D~[ 3 'H"]" y "^«fll!a-p^G>fl^^«- 
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rcontrol mlgGj :)Sth CD34/lgGl t^Z^S ? d — ±MAfo 0 
TCD80+86 Abj : ffi CD80 VOtttii CD86 ffl££(Dm&®i 0 
TSA12j : trCh h AILIM ^D-^Maffco 
TCTLA4-Igj : t h CTLA4-IgFc 5#^ a 

135 lfcfc, <S^A f"K±- Fj <DT,«£flimA "~K^-Ej CD PBMC fctg* 

bfe»^o«-&u>M3«siiB (mlr) -ecDt£TMm<DMmm.mz&v2>^ m*<D 
mmi±mmmm<D&m.<D}%tB£LT<D c 3 h] v>od«i*i-.(7)jr^s © 

Tcontrol mlgGj : irit h CD34/IgGl 7^7^^ — ^^tn/ffco 
TCD80+86 Abj : fit CD80 trC# i: trt CD86 tftffc £ ODig^tfco 
r*SA12j : tfi t h AILIM v^*^ y ^ d— ^;i/$fi#o 
rCTLA4-Igj : b h CTLA4-IgFc 

EI5 2fcfc N r K^* — Gj ®T«itA r^_ Fj cDPBMC^igH 

Ufe»^©S-&U W^J*SJS& (MLR) T-CD|KT|fflJ3a©ii?ii^tC*5(t-5, M*<D 

Tcontrol mlgGj : Ifit h CD34/IgGl v^^y ^ D— *-;i4fcfls:. 
TCD80+86 Abj : trt CD80 IrCtt £ tnC CD86 ftift: £ ©?g^<, 
TSA12j : ttb h AILIM 7,^ S Z u -± )\,*m o 
l"CTLA4-Igj : t h CTLA4-IgFc^r^^^-7o 
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uTizm^zm,mxm^tcm&i&w (tb*^ tn#, mm) i±mz.m*><r>^m. 
<i-i> m*fo 

C57BL/6^r?* 5 8 Slf&fi) &X$ BALB/c ^ ? * (*£ % 5 751g8 3IiSp) 

te, B^SLC («) £VffiAlsfr 0 Wistar^f* ($U 5 7!>M6MiSfO 0* 

<l-2> h AILIM^E-y ^ o— 1s\stiLi£<DfflM 

)^m*ftm%-fcfttitvm j g^r^ v ? \> AiLiM^/^n-^vt.#ttr 
^^fet^ y h jtt-1 ? a — f/istfim &m£.1-z rjTT-ij rjrr- 

2J t^-^^bfc^-f^y K— «?- (2o©M^y K— ^tt 1996 ^ 10 ^ 11 0 

H-e^r^x v&m<DTxmm£titcm%kiittmmxhz> g^iiitiiaf 

K^X^X*a*flBt0f (»^#-^3 0 5-8 5 6 6 0*M»o< rfJJiE 
lTll#3f) ICS^t€$tL"CV>S 0 <JTT-l>|S^ffc#-J§-FERM BP-5707, 
&tKJTT-2>BKS1rf£#-f§-FERM BP-5708) % in vitro 3=fcW: in vivo T-Jg^L 

fflV^c (B^S^fPttlM^M 11-29599-^-^ d£J£0»J 1 2 ) % &tfSI£4$ 
WftUmteM W098/38216 ^tf 2 ) ) . 

SKTs Ztibm-vV h AILIM^r/^n — •JvMfttt:^ rjTT-1 
#j tjtt-2 inffj (igd) iPf* 0 jfcjs, r JTT-1 fetflEj rjTT-2fet 

#J tt, rjMab49j XT/ rjMab50j fcjBlJJfri"*. 

- toi8;"«T<of«ft^fflv^*L5ta? 5/ h ailim £i;flett«M;:»r-9 ofc 9 9 - 

rjTT-2 Jaffcj (JMab50 k%m i IgGl) -efc5 0 
<l-3> tit t h AILIM * / * a — ^Hftfl^MK 
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Wttt*^#* J f^fiRU«Sbfc-7">^tn;fc h AILIM^y ^D-^-;i/^ (v£ 

**nt h m-ima^y &m£-rz&* rsAi2j rsG43 

Oj £fft£Lfc/W:/'J K'— v (^^10 6 7iM 10 7 f@/0.5ml/vi7X) ICR n 
u/nuv»i7^ (tff£, 775M8iig&) (Dmmftlz&Mistco 1 073,M20Sf£, v 
^S*ITt«U ^^^otmmUfeMTk^^^^O-x'^xmii h AIL 
IM^e y ^D-^-^^^^ftii^bfe (B*S#!*ffiJi&&i! 11-29599 ^&*B 

(mmm i 2) , ^t>-ai^^mM^wo98/382i6^ (uss^ji 2) ) 0 

WT, cn?. 2i!S©7-)^t h AILIM^y ^n — ±MKib<D&*& rSA12 
inttj (IgGl) j&tf TSG430 tftifcj (IgGl) £D£tjc n J^T<Dg«T-ffl^*: 

<i-4> AiLiM^ey ^d- ±)\,m£<DmWk 

J^BU^IgH^^^^D— ->^bfcv^^ AILIM (V^X JTT-lJrCfO (B* 
H^fFffili&P 11-29599 ^&*g (Be^J#^5) , S^ia^^tBgM^ W098/3 
8216^ (SB5Wt5) ) ©^ST^y^K^J^n-K-r^cDNA^ffl^T^ itfc 

^m^mi5>&fflv>Tm^ic:^oT^'i7^ ailim zftm? 2>mmmmMm*mm 
Mfeiina^^t^t'fXb, (ioo,oooxg) it. i&eiMi 

7D^f> h*T^i>'^> h £&IZ Wistar h<D7 y K-Mv Kf*HC?£t*-r S d 
fcC«kDlDI5I^ft (OH) bfco ^f^CiiMl^M^7B| N 14BS:fc 
«fcy f 28Bgi;lv^^pi-e7^ h/^y KfttCiS^Lfco ^0<foga>£ 2 B&i;: 

»; >^»aiiJ!a*ai«iufc 0 

^'J >^W^mt^^^ $ iD-TiUPAI (JCR NO.B0113; Res. Disclosur 
e, Vol.217, p. 155, 1982) t&5 : lTfiB^U M^Mt 'J ^ U > 9 

;w4000 (Boehringer Mannheim^) £^T^J^ifc^<*-g--5C.£:l;:£ t) ^ 
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0%^5WJ&JEjfili?ti:T^y r^'j > "T £ HAT ASF104 igife (n^GDIjilSO 
*T't$#-T S d £ t <fc D o feo 

AILIM (^£* JTT-ltfUiO fcWrsSJfctt*. #^©i#H±}jj£ N Su8BJ!ia«lA 
AILIM FITC«»Ct^y h IgG (Cappel 

M) tl^tSiltCJ: t)^fe^tlfe«©m^J^^ EPICS-ELITE 7 d— +J- 
— * — Xffl%.-?%z:}ilz& ort^Ufco CLCD^m, ^^XAILIM (^»>^JT 

fn^©/W7'J K-T©rttf>2-3£g-* TB10.5J RZf r B9B6j ii^U^o 
un^CA-f^'J h'-vO^ (#^10 6 7JM10 7 {®/0. 5il/^<7yO ICR 
nu/nu"x"i7^ (jit, 773rM8Mt&) CDJft&F'acafttbfco 1073rM2 0B^ v 

ilim ^d- j-)\smkttmmm.\stzo wt* cm^eD/w^j k— v reio. 

5j St>* l"B9B6j hf/tV^* AILIM *J 7 u-i~jimfo& 

rB10.5Ut<*:j (IgG2a) &Zf rB9B6iri#;j (IgG2a) tWV, OT©^»T-ffl^ 

<l-5> U >/^©ISM 

£ 10%FCS (^i^mi^mn) £^Wf S RPMI1640i^tcM^-a-«^?J@y«^ 

wwufc. mmmmm (&^ixio 7 ;3M3xio7mi) fc^-v-i/tusMtbCO^ 

I!&%[Hrifc br RPMi^ ^ 

■7 y r ©JftllllXtfsttS U >^«WE (Mis 'J WW O^M$lM^«*)s 

hu 13 1 mm u x mm u & o 
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&*fr<btmL\stz^>^V >$km&* U >*7Uy 7 (NycomedM) "C^^SLT^fc 
m^m^^mLtcm. Pan T cellT>f VI/— i/a>^r^ h 

<i-6> 4$fcTffli&z>Hsa 

*#8B^#£#1Sf3£bfc#^e7*Tail» (DHK MS202, CD28K0. EL-4, 2L2, 
BC3C13) M?^T»fi*A>f7'J K-vBW5147t3Si3fe-rSffi^vii7^ T 
fflWaS^W^'; K— v (KV24s D0.ll.10, 8-4-3K 3H10-1L 61-21-25, 1-2-6 
6. 6-13-64) £WT©aie§£tC;£MTffl^fco 

mmm 2 &wffim&m^v&mmmxk-e<D ailim Q>sm<z>mm 

to ailim (d^m^mcdmm^ *mmTmmjBLxmm\sitTmfo (^mtrm 
m) T*© ailim <D$m*km<Dmm. mi^mTmm^co ailim <D§m®M<» 

mm&ftmizifc^Tmmgt&RU? a-y-J Mr D- (flow cytometry) fc<fc 

rt ?MMczm nfeigs^astix ail im ©laiKEstfTOT©^^^ - > 

CD28©^©M*->£Jtij£bft#e>> JUiStofc^Ufe (023) o <£U 

\,\ £ ft £ 4) Ot*(45:h d «« -5 $L T- 
<2-l> Mti&UaeL&Xfiyu— V-J M b 'J — (flow cytometry) 

ailiafteSV^D— tM M — * — (flow cytometer) ^cfc5)^f(^(c^r»? 
© M l ^ IS 0 Tf 3© J: ^ fc: U T ff o o 

±&(D&5tzfm\stz&m<Dffltm&M!&* &mwm mcMtn^ conA, * 

fcfcfc PMA i: ionophore &£f) T*#J$[^U < fc***ij»© T *fcfcfc#a TABUS 
0.5%'i7->ifilriT;i/^'^ > (BSA) St5 5mM©EDTA^^*-rS U>S?j?M 
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m (Ca 2+ St>*Mg 2+ *^*^^o PBS-) lzmfrfo$&tz'&. TlB (A) £fcfcfc (B) 
<D-lkififc&1m7L, 4°CT*3 0<frmfefog-&tzo 

(A) Buf30>i§-® AILIM t/vffc (ifi^* AILIM in^ y h AILIM £n/&> 
t h AILIMtntffc) fcFITCtfcttPE (t:njii;^U» xmm^tzmmtKi&o 

(B) ^l^©aulB©^-ffl AILIM in;^ (i/x^* AILIM fcvft:, Jfi^ y h AILIM 
trifle inlb h AILIM irti*:) 0 

— »ia#fcbT*«ilB©tri AILIM ifafc (buIB (B) ) *ffll%fe®^tH: N 
££>£FITCs PE£fcfc*£*-^> (Biotin) «lfc^7-)^ Igtfbfl^fcttJjT; 

U7h7t^> (Streptavidine ;77-^>^x £Jn£|5] 

±fB^^J;!5^^nfe»®A^^Stl r ^^Jg^FACSort (Becton Dek 
insongSO £J1^T$J£U AILIM(D^:®#^£ LysisII 8?#fv:7 h^ffll^Tfl? 

<2-2> v«>^JIIfli)^|aM^T$fflfla{3^(t€> AILIM (DftmnMtif 

mZ<Z-l><DJ3miZ «fc v tf X 'J >^ffllireifc €>fl6jM3tP 6 ^Nl b fe T«B 
iat:*3W* AILIM CD»S*j!¥*fUfco iJfclWK AILIM ©$6a»5£©N ffe©^ 
(T^fflflg-NCD— Jfci'^l^lifia CD3#^\ idJW»^^^-;i/fea**fi-5 CD28 
T«^@T— CD4St>* CD8) ©3BEfc«DfflHttK:o^'r *>EI 

ill 1 S T>W2 T C CDlS^THBir £ -WfS&fim Ztitco 

S-f> CD3#^£ AILIM fr : ?£(Dftm,e>&mmz^T&, AILIM ©SgSate CD 
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(1211(a)) o —15, By#i:tt*tHB$Jfcs 37r-fUW h >J -#^-e& S CD2 
8©«3Bt±CD3©l63S3&sfl5v^g*©f63SA«fiTUT^fc (1211(b)) 0 
Jgfr£>, 'J>&< £t)JEif!mmTfflmt&^x&, AILIM CD28 0Dl6^«iCti N 

(1) CD4 CD8 Pite» (EI2©R2) ^^Pi^cD^^M^tc^^n 
5 CD4 mm®. CD8 gg|^t£«l (EI 2 ® R3) o 

(2) CD4 i^RifJ; CD8 SIIMMS (EI2<£>R3) /p^M^^^fc^-r -5 CD 
4Rit4CD8^» (EI2 0DR4) ^£;5Hbo 

(3) ^r-f7t >IZ&*) CD4*fei±CD8 V>-fn^— ^TCD^CD^ 
maTOSUT^* (EI2©R5 £fcfc±R7) , CD4 »& CD8 Ptfcfe (EI2C9 
R6) £ CD4 Ptt4 CD8 Bit4 (EI 2 O R8) ^©#lb> S«C^7o 

CD4|g&CD8l§tMJ^£;^TfcJ\ AILIM CD28 £ & (C&Stj&f^L CD 
4||^+:CD8^llt4W{c^^t*{zii^^^m^? ) nfeo CD28<D%^(i N CD 
4|©t4CD8|^t$«T-^*h&'K -£tf)&<D#<bo fi^fc#oT«S)d»fiTUfco 
AILIM ©mSlfcjU CD4BH4CD8««^43^T*fl^b^«)^*VA 
*<D&<Dmm<DfHbs fiP*>^ CD4$fe(iCD8<0^a(Di£T^C^V^^iJ!J^ 
'J Wtldtotfs;^ ^tl/^i/a tl5 SP « (CD4 Bit* CD8 Pi 

t£*fflfl&£ fcfcfc CD4 RStt CD8 MH$fflll@) ^«»»fls UfcRfjfeT?*^© J63BA«B«) 

C©^, AILIM <D§&M$t&&>. CD3£frTfc< CD4&tf CD8<D#B^£©*aP 
&(D&iZ&\,^Xt>, CD28 ill^S^Ct^SCfc^e^t'&ofeo 
<2-3> ^^XJEn ] ) Z AILIM CD^©/®*f 

SSiCifcttS AILIM CDM^ffUfco 
^^0 3{C^-To 
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miiflift* t mmz&if % ailim R§t£ t mm±, mmxcD^nt it^PWLx 

^(Ditmtm 175M3%T-$>ofe 0 AILIM dt£«GD(5£A,£& s 

CD4 fi§t£ CD8 pmfll)!i&T- & o o 

U >^!5fi3fcT AILIM ^^i^S^MJiaODtb^i: 

<2-4> ^e7^§Fift^^;i/»«i©«*aii«a*T«Bijia7?© ailim ©^©#p.#r 

C57BL/6 ~?t>7*\z P. acnes (Propionibacterium acnes ; 5mg/ml) ^r^tfCD U 
>MS (PBS- ; 0.2ml) ®WL*m&&Vfco 11^ Mx'^^fclLPS (Lipo 
polysaccaride ; 1.5//g/ml) £^tf U >g&ftgSj?& (PBS- ; 0.2ml) £§£&-f 3d 

LPSJ£-5-fr£ 6.5^^ Jiffli^^mU HUHB^tCtt) T«UIS*SM9U AI 

^mB&^rj^txcDm-mmMmmTMm (mmmm) £##3 ailim 
AT iz^jisM- mm* t «-e© ailim cr>^m©^j^tt> JEm^ ^xMis* t m 

<2-5> M^A©*^Jfllte* T«{C*5(t-S AILIM <9f83iGD8£&r 
MmA^lfiia^Tm^iJ^-S AILIM ©$B3t, 36l^M^A3fcaifofr£#8»£ 

Ucth m&mmR&x*<D ailim ®^K;i/s^ittiS7-A-0^i 

AILIM ^r^^LTV^S T ^BlflS (AILIM &§&«) fcU h & S b 
£o «WA**gjfllJ:f)^«llyfc#te«©^ifii*x 0.5%BSA&£>*5mM£>EDTA£^ 
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tf PBS-T'^Ufe^, tfi AILIM ffi<* (SG430 ; 50/zg) ■ *flD* 4°CT* 30 #R3fijfa 
ft^T*. 3 0i£#& N -^ia^** IgG £H5£<b Ufcv>f* 

otf-X (100 73S 500/zl ; &»n*Tl^t*©fijfo*m\ l^ftSffifflE 

x-rmisfc* &ux\ mm*. nmz'&^m%ftmt>^ ^mtt (2®) kuku 

AILIMM^UB«liURUfc. IbIJR Ufc AILIN HM£ffilBft. &mttfti*gfcttffi 

AILIMintfMzi ^^feU 7D-^ h^-^— tcfc&jjflffbfco 

5feffiJfil T filll&fciU £ i; UT CD4 RB& CD8 ^$UjflS £ CD4 »14 CD8 Kttfflliafcia 
tte>tl5o FITC*tttt AILIM (SA12) £^CD4m#fc©-;H:ffefeT-fcJ\ C 
D4fiif4^1iaT"AILIM©^^to?,nfeo J/CCD28 9 , * 
ffiifeAILIM^«©{a(^TA J CD28^^bT^Sc:^*«^ofeo 
*^ifeT»^*5^S AILIMHM4«WS©Jt*tt^ «fc;fc 0.5 73M 59$SjK-e<feofc 0 

-2k t h5fc«jfli#tt^Hl^e)i£g5^.*U}fc AILIM^mic^tS^tSv 
— *-©^#fcD^^5> N T8B#*"JWLfco 

( 1 )AILIM m&M8&<D& < CD4 CD8 Patei«T-& o fc 0 

(2) Mimm&fflM<D*l,Z^ fMfrtC CD4 IStt CD8 R§i£«, CD4 Pfte CD8 
l^mffliiS#ig#><btlfco 

(3) ^CD28^£©*yfc£itc c fc !K AILIM|^m»DlS fcA,£f#CD28 £3831 
UTiJD. AILIM|®Miffl|lScD^$t^^Tafla^C^^n*:o 

(VMimmtefflmcDrpizte, bimst-^-^s cdi9 fc^-struter- 

^fe£ft5«#fg:to6ftfce:£A>e> N BlfflilStCl&flfriZ AILIM #3831 UTV^ 
(5)hlLmV%&MM<D&<iZ&\,^T, nx^J ^j-W h U— #^?T-&3 CTLA4 
£ £ 5fe^lfil T AILIM BltSTOcD^-^T*® AILIM U ^;UtZO 
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ailim m^mmx'O) ailim <D$m&* xmita. t mmxco^nt jt^s t v—z 

h&m&btlZZLbfrb. AILIM |Jit4«T"(i AILIM lz$£Ml"Vltf-M^Z\ 

&tz. mmcoit&z cd4 ffirmmj&v cds m^mmcD^iz-D^xn^tc^^ 
^■rti<Dftmiz&\,\Tt>, islam© ailim ©^^»^nfco mm&Mm&. 

AILIM l^tS^Ua^^T-CDJt^fi^TSeVA^©^ m$k<D AILIM ®^^«)?>tlfeo 
<2-6> ^llP®^Sfe(igB^^i3^bTl>sa#©T^Dflg^i5tt?) AI 

MMttmtmmzLX. Wg&lfc (tittle U^v^ (rheumatoid arthritis; 
RA) mfm&&Mffi®. (osteoarthritis; OA) , Mtf £ge&^JS CM?t&± 
#f4®HbSE (progressive systemic sclerosis; PSS) RZF£:M&x. >J h — 
systemic lupus erythematosus; SLE) IdM^bTl^SS^© T ^BlJlStZiJ^ 
S AILIM ©^SV AILIM ^^bTV^SiHDJjacDJ:b^*^Ufeo 

*ffia £ u x ^ <im a©*^© t mm & m v n & « 

^fSi 5 aifB 26 izjf; Lfco 

RA a#©*^Jfil^3l5 T flllBlC 33t* 3 AILIM ©SSSite, CD4 Rite T ffi^t; CD4 
Jfilfi* T «(C ^tt S AILIM it^^c)fell«^:«) e> n?5:*» o o 

CD4 l£teTiHJIilS©^1*ft£:m^T* AILIM (DftMVX^2>mJfo(Dlt&ti s &miZ± 

# it^fco ^te, mm^i mmmmiz^x^ ailim <D&'3t©'¥*9iii#*5 ~ 

D4 Pit£ T &l* 5 AILIM (DftM U ^;i/fcJU ttm A0>5fc«iifil© Efi3feCD C 
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D4 m& t mi&rv cd4 pti$ t mm<D&* tit^mt£±wtf%g&)£>ntzo ra m 

m<D CD4 R§£fc T ffflfl&fc^TfcJU CD28 <D&mi"<)l(D^t&m>Sbt>tltei>itzo 

-15, OKmmt-D^Xte, IMX&&Z&, &&&&&& CM m&mi&tzlS 
I^T AILIM RM^iMlJiaoJt^^ U < _t# UT l^fco 

iB*js^jfeia#©*ffijfiifi3feT«niiiaK:oi>T«±x ciwpttsTaiiiai-^tts ai 

* CD4 T mm^^Xi^mnXiZ Jfr< AILIM R§t4«©l:t^*sW^(C±# b 
<2-7> 7j;a/^ h^^TO^^ y h^JViZlStfZ klim <D&m,<DMffi 

ffi.m'^y>o (mytf&mm) tx lomg/mi <Dm^m^tzmM^,m (m.tu 

berculosis H37Ra; Difco) h £ 1>T% lmg/0. lml/ECDiUJ^T' Wist 

T^j.^> h£>&-5-B (OB) fr£fil$fl<JfcI»«U JM^JMU U W*»2fctf5fcHiJfo 
DtrtCD4tn;i*k tft CD8 tftflcStftft AILIM iatt©**-C*6U CD4, CD8XVAIL 
«c*x fcHBfcifcJU IEtt^*h©WiffllL ttK^ U >^tt;fttf5&fiMiiEl3*(D T Anna 

-7^ U T IfflflSfco^TfcJ:. CD4 RM£ T ,«&t>* CD8 Sft T «tf> 

V>-rn(di5V>T*). ^RSfcJt^ AILIM »tti(aiJ!SOlt*/J*^3SK:±SbTV>fco £ 



WO 01/15732 PCT/JPOO/05868 

-6 1- 

Dtotts CD4RH^T«tc43^Ti±. 7i;a/^hg^f,5B@i:lt AILIM 

<2-8> T«©r£^b£^3 AILIM (Dftm&mibcDMffi 

teitlZfto AILIM £D^<D^b*M*fbfco 

T«OfS^b(i. 10%FCS^WRPMI1640^tl!i^^bfcTiffllBaC> #tCD3*n; 
& : 1 75M 10/zg/ml) . Z3>#:J-My >A (Concanavalin A; ConA ; 

: 1 73rS 5/zg/ml) s SfcliPMA (phorbol myristate acetate ; 
itJg : 20ng/ml) Ca Ionophore (Sli&itJg : 200ng/ml) *toz.XM%L? 
lc<t»)^ofco ^fJ-:^J©^P^^^B#^ (0, 6s 12s 24s #£M8B^) 
Iz AILIM O^S^«fbfeo 

^•rnorS^b©lfe^(3^^-c: *s $iMM&J 3 75S 6 ISISI&£ AILIM <E>3gSiO 

±w^«)5)ns *«j^^> 12 mmom&xmtt ailim ©^m^»^tifco a 

ILIMCD^tts #Jito£if$ 24raJ»C:fc^T& AILIM ©KV^IS*«S«> £*ls 

<2-9> t h t ^iia<Drst*t^b(c#^ ailim (Dsmmmomm 
mmtmmiz i,xmn ufc*t«A©*«jfiift* t *mflS£s Tiaum^ (b)©# 

^tctSrS^b-r TWOrSi4<bC^^ AILIM Stfn*^ $ 

4 b U — 5 CTLA-4 ©#*CD$6S*#*t bfc. 

(A) PMA Ca Ionophore tc «fc £ T McDrS^b 

10%FCS$WRPMI1640fc%fc:#lftbfci*fc h Tiffflj§& (lxl0 5 i@) £s rSt4<b 
Mt bT PMA («,1MJg : 20ng/ml) St>*Ca Ionophore (g^ilS : 200ng/ml) 

~mwz~xmmutc^mmmmMfrtt 

(B) tft CD3 tft#/#[ AILIM taifc* fc ttifi CD3 fcxte/tf; CD28 iAttfc: J: £ rStl+.<b 



WO 01/15732 



PCT/JPOO/05868 



-6 2- 

96 ^i;i/7-f ^D7"l/- Y<D&t>=.)UZ, D-PBST*#1£bfc (1) triCD3tn;te 
(^D->OKT3; 200ng/^i;i/) Stfifi AILIM tfW*: D-> SA12 ; * 
ft) £fctt (2) mCD3iA#: ( if n-> 0KT3 ; 200ng/£ CD28 tftffc 

(^P-> CD28.2 ; l^g/^*^) ^r^D^.. ^fflt? 3 mF3Ix.r&$ 2> Z Hz £ 

( 1x10 s ffl/ml. O.lml/^i^) fcflo;!, 2 73rS 3 BKtSUbfco ffl|j&$le]JKU 
BUHB^IStfiCbT AILIM&tFCTLA-4CD$g^£:7D — Y A— * — £ffi^-t/§? 
rrb^o 
^&^28{d^-ro 

PMA i: Ionophore S T flHJ^f^blc^Ttes «|»& 8 I^P^tc^ b < 

AiLiM©^^z|[^tifc 0 z&mLis^M^ mmtzmmznz c 

TLA-4<DH^b^;i/{Z|t^«>T«V>*CDT-feofco £5>£ N fS£A,^TG9T 
*«C;fc^-C AILIM(D^31A^#^nfeo i*5fc:. CD4 £ AILIM, *fe(iCD8i: 
AILIM ©-«lfefeg£®|©^;!p£>, d<E>r£t4<b£«fc »K CD4 T $fflflSS^ CD8 

m& t aascD^-f nt^r * ailim comm^Mf^mm^ti^ a £&friy>-?tzo 

— T^^DT-U-ht^-r-f >^Lfc*fiCD3&<fc/miLIMjfi{ik Sfe 

( 1 )tK CD3 tnl^/trt AILIM iru^tC «fc K> M&<b<*ftfc T RVtf, CD3 trC^/in 

CD28 <fc »5 r5t£fb£ft;fc TlBIIB©^Tixfc;mvr *Mf& AILIM (DftmM 

imntz t ;ro-£<D#ggy£#<z)*ijg £ a tu cd3 inffc/m cd28 mmz «t s r£t$ 

*b £ tltz T «tc *5 1* 5 #83E&CD*§J&<2>;S tfffil* * CD -e * o o 

(2)^ CD3 JrCffc/in; AILIM tfirffct J; S f£fd-:fb<*ftfc T TO. SOTi CD3 tfttt/J/i 
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<2-io> &mTmmwt"(D ailim ©36sa©##r 

T ABBS' H— fctttlASo tfex TIWiKHu SEAMS©"* -f h*>f 
>jg£©#ttfcHfc^ Thl S T Th2 ^ T *MStfcfc:fl«£ftS. 

H&83<l^>fca3ttbfcftffl©Bttn©^*:* T^Wfcfc&ltS AILIMMCD28© 

AILIM tt. Th2ST«ISH*©1M h*-f >H^©tttt*Wr*acfliTilBliia (D10, 
MS202, CD28K0, EL-4 &£) T!fl|j£$J& (constitutive) fc£Bgi#fg«>£>ftfco 
*ft&©«W^-T?©AILIM©$6SIHU CD28©«^i:^*fctt*n^± 

— ^ ThlMTtt^-ett. 6-13-64 fclftV^T CD28©SS3£fctiS^* ©©s AILI 

HMtffl 3 m AIL IM Ctfric cfc&T fflll^j&©#jfflljl&©« JHE©&m 
*H5fla©—fiP**fiRt- SiftAILIMtftft*«x TlttSjfo (IFN-y-$>IL-4&ir© 

im h*^>©m^ &tf«itsi&£) fcftJflJ (ffijtav/*fett«i«u) 
*fcb**sfsjb»3j&\ bp*> ailim ^3.u>r m;-^^ (c 

o-stimulatory signal) ©«lliart'N©eai©»JfflIt6**-r5*»g*»*x i&HWISfr 
<->©-* -Y h*^> (IFN-yWIL-4) ©jg£S, &tflc:S«IIIS©JSSi©«&& 

-mmmffi\*-tc- 0 

<3-i> 
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h£ 1 £tz&2<Dm&i<$-X'^— >^Lfco 7*1/- h*PBST?+4K:i$fej$Ufc 
BUHBT-^^UfeflSJ!i« (5xiO s fli/well) N MUMfe (2xlO s f@/well) £ 
fettlffKTffllJB (lxl0 5 73fM3xl0 5 Wwell) fclMbfco 

TttAILIHIfitfaDfto&fcix CTLA4-Ig (CTLA4<ORT»ttti«fc IgFc fcCDHfc-&« 
h£>f> (IFN-r*fcJ± IL-4) OlH^tat^ot EL ISA T?*l5£Ufco 

iSft^ajsaiiJioaj^^. fflrasct^oT h v?-$Aiigim*sv> ( 3 H-TdR) % 

<3-2> lriCD3m<*:^laAILIM^i*:T<DT«^©rJ^^^ ^ h 
T«ii. T*fflJMSfl^^S-ifc$/^;i, % S^CD28^»CTLA-4^^CDn 

<3-2-l> v^^ll$M^^TjffllflS75)^<D IFNr©il^ 

(l)tr[CD3in;i*: p-> H5-2C11 ; Pharmingen fig ; 0 7}M 3^g/ml) 
CD28tntfM^D — >CD28.2 ; 1 /zg/well) $3-r0^lf;^^p7l/- 
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K (2)trC CD3 1fiifcIk.Utji~¥ X AILIM D-> BIO. 5 ; l//g/well) tr^ 

IFNr^M^ELISAlzJ: t>$J^Lfc 0 

JJxCD3in;i*:©^0*-|Ji^T*{i IFNr ©0£f±8§#£n&^fc<D<D. iaCD3mffc/ 
tfC AILIM ififfcfc J: SffllfflU CD3 trE^/m CD28 JatetC <fc £#iJ»(5DV>r*lfc:a3 

V^T* IFN7©Wftfc^£»##Bto£ftfco *fc> *©j££SH*tt* mCD3 trt 

<3-2-2> h»§ll**T*Bllia<pe>0 IFHr©^i»# 

(l)!aCD3trt^ o — > G4.18 ; 50ng/well) XVia CD28 Irirffc (^D — > JJ3 
16; 1/^g/well) — ^-f ^^IfcV^^D/U- K (2)^CD3 Ja##OTi 
AILIMtri^ (^D — > JTT1 ; l#g/well) y-f >yitY^ Pn7° 

ILIM#i#;<D2*-e=i— ^-r >^Uc7-f^D7l/ - K RZF{5)tfiCd2&tji{&<Dfr 

«U ^tiitfO IFNrCDS^ELISAtZj; DfflSLfeo 

ifi CD3tai*:©»x trt AILIM t/tfls:©^ S^trtCD28 ^©atfDJWaTCtts- l^-f 
ti©®^*) IFN7©W*&££t±S»&ft&^ trC CD3 tfofc/tfi AIL IM 

<3-2-3> t h 5M&Jto£& T fflmfr IFNr ©j££S§# 

(•l)*aCD3|fcfl; (^o->0KT3; — 3t»j&-H&tFift rAILIM t/ci^-( -^D— >SA1 - 
2;^lliiJS) 5^ >^bfeT-r ^o7U- K St>*(2)mCD3ta<*:©^T- 
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U t%m±m*(D IFNr©«*ELISAK:J:?)S!J^bfco (2 £1^ 

tits taAILIMtfti*:***^ Ut«BJIS^0©gfelciPAfc o 
*£UI£iaiO (C^-To 

—feWkJ&Otn, CD3 trL^fD^^n-T 1 ^ >^bfev-f ^D7l/- Mc T*fl]flS£j!jQ 
X> irCAILIMfci^igr-tiit LT«»©^^^ax.felSi^^3^3V^Ttt> fcUILIM 
m£<Dm&.& 20/zg/ml ^T*iiin^H±T*)TO^^>OD IFN y ©j§!ifea^i!|(3:fg#> £ 

— #x ^CD3iftffc£mAILIMfAte££&(c=i — ^ >^bfc7^^Dru- h 

ConA*}fetiPMAT*fiMLfc*ifglflia*T^aiS^ N BuHBhlBj^tC bTtri A 
IL IM mfcBC&SK CD3 triifc©^ £ n-rO^Lferu- h <£T- Jg«"r 5 £ , 

HlfcJu CoTA&tz&PMXfflMLfzJkffitflLm&Tmm*, in CD28 tnffc&mn; CD3 

<3-2-4> t h^^Jfllft*T«^5)<DTNFa, IFNy N IL-2. IL-4 Stf IL-10 © 

(l)trLCD3trii*: D — > 0KT3 ; 200ng/well) (DH^u—^ -f>^bfe^-T^ 
D71/-K (2)tfiCD28in;#: (£d->CD28.2; l^g/well) ©^£=1—7^ 
>^Lfe7>f^D7 , l/-h, (3)}ftt h AILIMJrif*: D-> SA12 ; l//g/wel 
1) ^-rO^Lfc7^^D7l/-K (4)^CD3tn;<*:SU f tn;CD28tn;^-t*=J 
-rr^ >^bfe^^D7U-K (5)MCD3tri<*:St^Jn;AILIMm^T-3-7 ; -f 

Trzi—Tj >^UvOD71/-h©^(:, ^fc£2£©<amA F*— ©* 
^J&^?»rjfl#bfcT$fflj!a©€-^^3!jn^^U ifcllfillffj (18. 40^64B#P^) td 
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Q&lM^to TNFar (tumor necrosis factor- a) ^ IFNy ( interferon- y ) x 
IL-2 (interleukin-2) ^ IL-4 (interleukin-4) WO- IL-10 (interleukin-10) 
(2>g-*£>fi£ ELISAtCt OMfelstzo 

TNFa. IFNy&tf IL-2 fi. Thl §y T £1M b£^>T-& 

0, IL-4 IL-10 iiTh2MT^J}S^0^-rsit^ h*-f >T'$>5o 

( 1 ) TNFa> IFNr IL-2 £Dii^#(3-3>^Ttt N h*^— P^TfCDMSSfctiK 

(2) TNFaStf IFNr£o^Tfci\ fiiCD3 ifafciJMIbtCj; 5ijnMT-&P#<D0 

( 3 ) irC CD3 tftftlMllfc «fc £3ft&& «fc 2, TNFa&tf IFNy ©=&*©jg£IB§^GD 
*IgE£J:b-x ^CD3m^St^ln;CD28tn;^{3j;Sili'J^ &t>*Jn;CD3 tntffcRtflfi AI 
LIMtr^^ti:^ZctS$lM©V^•rnO^J^8^[K:«fcoT^)s TNFa&tMFNr©^©^^! 

(4) IL-2twOlNTtt, t/CCD3^Sr>'Jn;CD28in;^J:5*iM> trt CD3 

%LXftf,kiimmmz&2>$\m, ^v^tnmm^ &cD28ft#;&tmAiLiM#c 

Vtii AILIM irt^tc £ £JH&£ «fc s m^M^ IL-2 £ tlfeo 

(5) Th2UW r2K>T-&-5 IL-4 IL-10 £o^Tl±x ^fte>©jli£f£ 

(6) IL-4 K ov> Tfcfcs ftCD3mffc;&tfttCD28^fcfc: J: £#J$u tfLmtiOk 
&Vtfrh\UHtm£.£ZMm. MWcmCD3t?C^ fci CD28 Jftffc&tFin AILIM trt 

VtfiAILIMffittt «fc IL-4©jg£f&##lg&£>*l£o 
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(7) il-io ic-D^Tfciu ttcvzmifcRvmci)28tiimzj:z>mwL. tacmtri 
mmzxzmmz&vzcDm&mmznfzo ztz, ^cD28m#:;&m7bAiLiM 

Jfiffc£«fc£JMaf[fc:«J:»K IL-10 (Dmm&m&mmifiUibbtiiZo *jt;cD3 

li«831K!fc<D«g Jfcfck 7" b - Hz n -t 1 >r > ^ L fctfC CD3 ffif*j&^Jt^*BII!&± 
<DMHC fcltil, l^u— ^-f >^LfcfA AILIM taifctf AILIMCD'J#> h'fcUT 

*>^:J-;u (n;^-f ui/^ hu-'>^t;i/) ^^i^tifcc:^ 

<3-3> CD3 *^-UfcS/^;i/t:J: D»*SnfcTllflJSSJ&fc LT©^ h*-r 

>m^mm(otK ailim £ 3*p$j 

iz£r>mm$ti2>immztJBtisX<D my ru 11-4 (Dm^mmt. tA ailim 
^BiE&^T«iifla*fc(ifl#!iiafi3i5Taita&^^ x &^-r-t/i ailim (&mmm.) ^ 

in! CD28 i/ttfc OS-HMO ££fcfc CTLA4-IgFc CDVN? e ftfr£;(jn;L, *£#± 

M*tf> IFNy IL-4cD«^HuS3<3-l>CD^t3^oT«?*f bfeo 

L-4©0£<DV>-fft*>#s AILIM tfifc<DmMz «k (3^tz»J^nfc (1311 
Sl>*ID12) o m AILIM ^(D^JQtC «t »)TOJi5S*}q]^J^nfco 

mCD28tri;^»T*(i. 1M h * >M&<Dn®lRZfMll&mm<DV9®\<D\,^'fn 
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#tCD3 taf*:C«kajWafc<t D»i**nslfiJ»** T mmfr<o<D IL-4 (DMQite. 
fiUILIMifiifccDMUCj; r>WV<mm$ntz (E13)o*fe, tn;AILIMtrt#:cD^ 

m izxo mmmm & *nmu 2 n 1 0 — # s *tas ^ ^ x © ctla4- igFc <t o 
■r i±x 1L-4 ^o.w^^Mimt>*{c«timoffl]$ijtt^«> 6 n&fro ^0 

ifcCD3 tftfrfc .tSjWatcJ; 0SI3l$nsWlltfi* T $fflfl£fr*><D IL-4 CDjgf^tt. 
■tiiAILIM!n;#a)j6JlD^«tl)*b<fflS*nfc (EI14)o*fes inAILIMtri^CD^ 

io^«t D<oiiaiisi*»«iWJ$nfco. — ^ lt<z> CTLA4-igFc oiincto 
Tau 1L-4 m^cDmmtemmRummmmcDtomtmtobntefr'itzo 

<3-4> tACDSm^t^AILIMtJt^T'^T^BIJiS^©^^^^ UU-f h'J — 
TTOtt, T|ffllfig£f*£^-rS— &t>'CD28-?>CTLA-4fc£"<2=i 

<3-4-l> b h*^lfllffi*T«OJi5il©^l# 

(l)in;CD3Jn;i*: (^P — > 0KT3 ; 200ng/well ; Ortho Diagnostic Systems Si) 
©^3-rO^Uc^i'D7'U-rh, (2)^003^^^0028^ 
d — > CD28.2 ; H^iiJS ; Pharmingen SSI) *n—^-f >^lfev^^D7'l/- 
K (3)}aCD3JJt;^ (200ng/well) &t>*#£ AILIMtfirffc n-> SA12;^ffiit 
Jg) ^-TO^U;T>f^D7'l/-K &t>*(4)}/C CD3 tfCifc (200ng/well) , 
tat h AILIM trite (St^iUS) St>*mCD28m<*: ( 1 #g/well) 
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(i) bh5fe«iS*T«i^ MI3(2)7iS(4)£7)VN-rncDi|fiJ^{cj;oT4)W 

fctfA CD28 ta^CDMtC^-r 5 * ©T*& o fc 0 

(ii) T^cD^li^^rSt4(i> MI3(2)7iM(4)<9V^n©mtt:=»-7V 

mmz ur t m<D^m©^^sij^Lfeo 

(5)tftCD3^ (200ng/well) RV#iCV2Sfcfo (1/zg/well) £n-^>^ 
U?^D7U-h, (6)JnlCD3^ (200ng/vell) AILIMtfitt: (l^g/ 

well) ^-TO^Ufc7>f^D7l/-K & CD3 Ifif*: (200ng/wel 
1) , trtthAILIMi/Wfc (iug/veU) RVtiiCD28tfifc ( 1 /zg/well) T*=J-^ 

*£JH£III31 iC^-To 

^r^gj-«T-^:«>e>nfeo famz£2>mm.&4ommtzjo^x{±s fccdz&ii&t 
mmmmwm#><btitzb<D(D, ^mm^t>-^iz^?> Tmn^Mmmmmm^mz 

— *s facmtKi&tmkiimVimzxzftm (huI2(6» s^3M^©rA#:tc 
.tsw (buib(7)) x<Dimm(ommmm^m^ mm&6ommmzv-w 

© T jpDWS^SiSl^ttttv #0 CD3 tfifotm CD28 m#©*fl^£rfc-e-£ J: 5 Zti 
<3-4-2> v «j? ^fl$lli«Sl>* x' *J!$IS8e13 M T $fflJJSCD^3tifl# 

<3-4-2-i> m^@i^bv-r ^nri/- hT*©ajsati5iii^ 
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96^^^ ^D7l/- hZfcmmfc (^P — > 145-2C11; Pharmingen $g ; 50 
ng/well) 5^ >^Ufc 0 &^T% g^b- b fc&IIi&gOfcxTe?;* AILI 

MUttt (*D->B10.5) ^fcim^^T-feSmNP-KLH^T-^-^-f 

U fH&C^T h U^A^Sstfc^^ (^-TdR) aailSi^t3J:t)«DflSii5i© 

&i>\ ^^T-feSmNP-KLHm^^M©fc»CD^isb-rti, KLH (keyh 
- • > ole limpet hemocyaniiu (PIERCE )#£!D tCMX^v-e&jz, NP (Nitrop 

henol) £*£^£H*fcNP-KLH£ffl^fco 
*£^£EI32 tc^-To 

^ * * ii$iii*iHijB&&t^ £ x t mm(o \,\-?nt>s MmtKi^x- & & #c np- 

T*k mAILIM^#©MS[£«fcOmAIU^ 

<3-4-2-2> tiftfcH£{t^ ^ D e-XT-©/fflflS^^ (^©1) 

D-PBS4»T% 1 xl0 7 <@©tr-X<fcfc»K (l)l//g/mlCDJn;CD3^ (^D-> 
145-2C11; Pharmingen^) t&lt&jgcD^ AILIMtfCfl: (*D — > B10.5) N Sfc 
(i(2) 1 usMl (DiKCdZ fait£&Mmj&<Dmw-l£WVi#i%tojLT 1 B^feUiS 
/fo£-fe»\ D-PBST'^tTm^St-XiZH^bUfeo 

C57BL/6 x">X©fl$liam ( 1 xl0 5 /well) fc. ( 1 xl0 5 f@/well) * 

*F4ft^ ^ > ( 3 H-TdR) ct »5 £iR'J£ Lfco 
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C57BL/6 ^*7>#mmmtiis tnmtA&tfakiimfcmz&zmm, &t>*mcD 

mmmm<Dmmt, v-zizm&kLtzm>kiLmfa<&$Ltzi±mcmfc<&(Dmt& 
<nm* (trc cd3 m^o^am^n -r am ailim tz&m cd28 ^o^jgotb 

^©li^) (c{fc#UT±#Ufco i»i$®(a*IJ&«:. tfcCD3ffi;#uz>Mei: 
m AILIM VHZ<Dmm<Ditm. RVfc CD3 ^CDiSJg t trC CD28 *n#CDillgGDit¥ 

tft&c l : 9 K^TS^-e&ofco 

<3-4-2-3> mfom&t^'f ? u v.— z-c&mmmmmm {^<o 2 ) 

buIB<3-4-2-2>©^IC^^, mCD3^©iiJgt^AILIMin;<*:<3DaJSCDit 
RXTVi CD3 tfCti^igjg fctft CD28 tm<DWLm.<D\£&1*h & Cl:9 CDIfef^fta 

&;fc\ *tOWc*5V^T«±x ^^^fl*liamco^?« (ixio 5 /well) ^sn^s 

ALB/C ^ ^ X <£>M&|£3fe T «CD=&^? V ^ tz 0 

£tz, ttmtisx, mcD3^#©^£g^bufcW ?u ^—x^m^xmm. 
&m*m 34 sunn 35 {c^-To 

BALB/C V ^ ^J^BUiSIIliaStJf BALB/C T £ T *fflflS© l^fn^.^ ( 1 M C 

D3^«i*4it;:J;53inJ8ju (2)mCD3iix<*:i:*n;AILIMta#:(3 < fc5^J^ RZHZMC 

D3 mi*: tin cd28 trt^tc £ zmnw^-rtuz x-ox *>mm&mm$nrzo 
^o^DsaJiiiiii, mmzimTLtz^^ ^Dt-xo^jg (m*>. 

BALB/C ^»>X|J$fia«S^ BALB/C Vi7^J|$ME&^ T ijfflllSOV^ftC j3t>T 
«tC^£v>f tT-XcDiijgjPSO.OOO <®/well c903^X<Di»tt$I# 
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Zm^tzM'&t). fitCD3fit#tfitCD28fit<*&:3-~5 i .< >^Lfc7>f^Dt-X 

<3-4-3> ^ y H; >;1fi& T *fflI!SCDii3IiS§zg 

(l)fitCD3fit#: — >G4.18;50ng/well) £fitCD28fit#: (£n — WJ31 
9 ; ; PharmingenSSO *3-r0^lf:7>f^D7l/-h, (2)fitCD3 

fit* (50ng/well) &Vfit AILIM^ (&EM&) t 1 -* >^bfcv^r * o 

7*l/-K SWJfitCDSfittt (50ng/well) # Tfm&ttmVii*- M0PC21 

; Phanningen W &3-r-f >^l/fe"7-f ^D7l/-hCD^fc N 10%FCS^ 
^RPMI16401^1fe^^g(Ufc-7^ h V>/mtMm (1 xlO s il/well) £2)u;t 
37°C-e44R3f?gJ&#U i&IISIT 6 ^BtitC 0.5>uCi/well CD h 'J 
i>> ( 3 H-TdR) &iP^.feo IBIJ&&ls]JKU T0PC0UNT (PACKARD USD CT 

v*-vt*mm*-$i?> ( 3 h-t<ir) ©ttaa'N©«ia«&ai^u 

7fh'J T JOUSttx fit CD3 fiitfMi&lc «fc £iJ«©^T*«^m^2n& 

fit CD3 fitttfcfit AILIMfitttK. «fc S#iJ»S"tm CD3 fit#£fit CD28 ffift: 

hfcu-^-ri/^Ufcfit AILIM irt#;£ fc&fix CD28 fit#<3i8jg£flc#-r £ * ©T- 

mmm 4 fit ailim fitmc «t &6i8M£(Z)£jfttb& 

<4-l> fie AILIM fitfr®%ftl°]&#KI* 

Wistar^yh (J& 5jBMk 'J tc: N 3EKr/*7 y 4 >~c 10m 

g/ml 7\zmm V fc" *fi«5E-® _ (M-. Tuberculosis H37Ra; Dif co) -£ ^ .x > \- > h-£;-b - 
TfflV\ OAm\/U£<D®&T'mMmz&ft&-$L (lmg/0. lml/E) HI g b 
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T"J^^>Y^B (OB) fr*>7B&£. ^:<Dft(D 1 f&tztfi,-? y h AILIM tK 
(JTT-2 intt; JMab50fc4,SiJ^-TS ;20mg/kg) *»aufco ^l/ttttt. «0|a] 

-> jhci ; jMabio9 nt>mmtz> ; B^mmnm&mm 9-20800-^^) &mm. 
mm%® is tc^-To 

m<^ZZ£lz^ AILIM ijli<*:*tt!#WTO:. J£«tt**^£fc:«MH$i'u IffiS 

<4-2> tni AILIM timn&m&^mfc (*©1) 
«5«3T?»fc«*K:«^ tft AILIM in^<D#0^#^ £ £gS©#<D*&5g$&l££ 

feU *S£®S£:}3^TfcJu tft AILIM iA*^fcJ±Hrtt*fJSijlti*:cDft#tt. 
>*>Mft#H (0B) fr£3, 5*fc*±7B»t:. Ifc^v r AILIM ©M* (JTT-2 
fit* ; JMab50 i:*)Sy^-rs ; 20mg/kg) SfettPi^M^^ <y h CETP in** (JHC 
1 ; 20mg/kg) £-®<D**i£& bfco 

*£HI£III 37 (c^fo 

Jjt AILIM ^(Dfe-^-^lHj-efes^^lfiJ^^ 7^>hft#*^3. 5S 
h»#A»e> 7 BBfctfii AILIM tt»*«^Lfc»T*±. JEMfttf&O: 100%jfl] 
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fif3<4-2>©i^m{3^^, *t&^m^tzmm&^ : r Mz&^xtAkiimfc 

*l&m£1$^Tttl, 7i?an> h&^tXblUmiZ, tfi^y h AILIMtfiifc (JT 
T-2 tftffc ; JMab50 i: & gij^f 5 ) 1> 3,10 g; fcfc 20mg/kg CD*gj&-£- 1 ®tf>^ 

Jt3K©fc«>s JTT-2 fcttSiJCtn^ y r AILIMinrffc (JTT-1 ; JMab-49 i:S«J 
Ifof5 ;20ng/kg) £l^*B£i!i[Il&#bfco 
HMCo^tll i/i^* h CETP Jatt (JHC1 ; 20mg/kg) 

38 n^-To 

ffLAILIMtftttfc 1,3,10 *fctt20mg/kgO^-rnofflS-e#[Hltg-^bfc®^T' 

u^;i/*T-Mbfeo m<^z\tiz, z<DWfamm&. msbT&mm-c 
$>z> lmg/kg-c^^^n-rt^o 

C57BL/6-x">Xt. P. acnes (Propionibacterium acnes) <D U >l£ifcISN& (PB 
S) »*£#i£Ufc. P.acnesjg-^- (OB) *»6 1 il&a&x gE^^fcLPS (Lipo 
polysaccaride) © PBS &&£lt?£UFHfc£g§&L;feo LPS 6.5 IR^^f;: 

HR^<t t)t^ifiiu. Jto!R«4»© IFN-rO»jft*ELISAfc:j:0«l*Ufc. Jta& 
— GOT-(glutamic-oxaloacetic transaminase)- St^ GPT- (glutamic-pyruvic7t" 
ransaminase) <D»ft*£'ft3fc|!ftS5RB (Fara) T'iHiJ^bfco 
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P.acnest£# (00) fr^K 2&tf3B§£, fa-?^* AILIM * D-^ 
Mixi* (B10.5^;5, 50, 500/zg/E) *«UBl*3«-5-U fix AILIM iJtffctZ efc. ■£ 

&m&m 16 StfEl 17 fcTfs-To 

fcUlLIM «fc »K tfiffcajfttt^pWtCJfil+CD IFN-rCD±#A*W^{z 

Wf&JSttfco j£fcJ5i AILIM Jaffc (50/zg/E) Lfcii^rt;:. GOT&tfGPT© 

mm 6 mkiL\Hiii{*tz.±z&mft*im3Lm (gvhd) <z>j&A&x 

<6-l> Mffil 

BALB/c^£*hC57BL/6^£*&£|EUTf#fcFl (8 75S10jI8frx 3 

EE) fc N BALB/c ve;^<DII$lK«flIIS (8xl0 7 flI/K) GVHD *»*Ufco 

(B10.5trtffc ; 400 //g/K) &#&U @EffKm»#<D24> 48St>* 
72mm&<D&*izmM0.5Vifc (200/zg/E) *J«JBrttt#Lfc 0 

&l*KJBIIB«^i£& (OH), 1, 2, 3XlF6SM«©#*fc:$RjfoU Jfoif 
*©IgGl, IgEJR7jc^dsDNAfitM^m^t3J:t)teUfeo &*J X tfidsDNAfctfr 
fffi©^{4tt N g "StftoB&ZM S ^ ® jfitfg ffCDjA dsDNA trGtefc X * > ^— 

££x int AILIM taifcCDttifo 0 fc N hCTLA4-Ig ( t h CTLA4 <DqJi&t$$S^£:&^ 
tLtzo $fc N mAILIMrA^©ftt)OlCPBS*^{3bTfe#Lfe^^(^^0S 
*£HI£C3 18, m 19St>*IH20^^-r o 

triAILIM^^^U/i^-ett. tettfcHBWfcJt^ GVHSJfo (graft versus 
host reaction) CDJHgT*& Sdnri*© IgG <D±#, IgE<£>±^ SLKJ/t dsDNA 
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tm^m<D±.miyimmznm^ntzo *<DW<m<D®}mz, hCTLA4-i g ^^# 

<6-2> m&2 

BALB/c vi7^hC57BL/6^»i7X§^iBUT?#feFl vt?^ (8 Jim 10 jBtft N 3 
E) BALB/c^^^<Dll$j!i« (lxl0 8 WE) ftfttU GVHD £g§agLfc 0 
mMUBI&&5-i&% (0B#P«e) St^l2D#P^©^t:$T;^'i'^ AlLlM^y 
-i-fttm- (B10.5Jn;i*:; 200^g/E) S»au SflfKMIJ&^a) 24s 48&tf 
72B#P^(7)^{z(5lB10.5irt^ (lOO/zg/E) 480Brt#.£Lfco 

iKf|!KIBUaft#iS^ (0 B) > 1> 2^ 3, 6> 9 &TM2 
.rfilU Jfo$S4»© IgGK IgES^AdsDNAtrt^fiDi^'^iclJ; DilW^Lfco ta 
dsDNA m#fiffi©#(ftyu S B*ft«*a«|«ll£^ e7XOlfil?S4'<Dtn; dsDNA 

£fcs mAILIMmftuDttfc)!)^ hCTLA4-Ig ( t h CTLA4 (D^m&ffl&tLfm. 

afc. taAILIMtt*Of^t>0fcPBS*ig«*iUT»#Ufc»*l8i4*rfia 
*SJH£E)39 S El 40 Xtfla 41 CjjVTo 

ttAILIM!fctt*##LfclirCtt* l8tt*ffia»t:Jt-^ GVHfiJfe (graft versus 
host reaction) ©^ffeSif^O IgG©±# N IgE <D±#. StftrtdsDNA 
ifi#fffi©±#?#WiftfcW»J£il/!:o hCTLA4-Ig 

mmm i ta ailim m^c «t 

<7-l> (SRBC) T'^^bfev^^T-orASRBCtH^a^CDjJtAIL 

iMmw3<t5jiii^jM 

BALB/c ?W (lilts 5MI&) (3, ¥;#jfiU# (SRBC; Sheep red blood cell; 1 
xl0 8 WE) i&iaLfec SRBC&-5- (0B) OiS&*fcfcfcSRBC»4-j&»£>7B& 
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t#tv£* AILIM^y Zn—j-jlfofo (B10.5$n{fc ; 50 500>ug/E5) 

iaAILIMtrii*:Oftt)»5(3 s hCTLA4-Ig (fc h CTLA4 ©Rl»ttfR«i:^jS 
tlstzo £tz, mAILIM^O^D^PBS §^(3UTS#bfc2¥*Pit4^jra 
Jjgjgfcia 21 22 tz^fo 

taAILIMm<*:*^-¥Ufc?¥-e(^ SRBC fc: «fcafltfM»##Ufc#fc: 

Ttf)SRBC£^lfl& IgGm#^j^#^£MiJ£nfco ^©Wlf&JCD^ 

hCTLA4-i§ ^^tzwmmmom^ t> ^^oTfeofeo 

hCTM4-Ig£&#bfc?#T*fci\ I£hCTLA4-Ig £ SRBC K£ S^il&JC 

<7-2> NP-KLH T-^^bfc^^^T-O^NP-KLH^©m^©mAILIMlr[<*: 

C57BL/6 v^XtC N CFA (^7D^>K7^>h) XtF NP-KLH (KLH (ke 
yhole limpet hemocyanin) iz^zr^ >T*£> £ NP (Nitrophenol) 

*><d 0 ioo/zg/v»i7^) §fliiE!F«3^#Lfco mtjm<D&-$<Dmm (omm) 

12KfF^©#^{c, tave?^ AILIMtfti* □ B10.5 B9.B6 <DW? 

tlfr ; 200/zg/v^*) *«#«fcift.5bfc. f&i^&-^A»?> 24 &tM8 

o$r^<D#^(3i^mAiLiMm^ov>i i n^^MF'3^ufco 

NP-KLH -fr e>*IR#l${Ct&ifii Ulfttfi^© NP-KLH (c^-ffj&fcitt (IgGK IgG2 
a. IgG2b&tf IgM©^*) OjHStaft^astz^oT ELISA tc«fc t)»J^Lfc 0 & 
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jb\ ggELISAdtt, NP Si^^fe^JfiliT;^^ > (BSA) — fci 

A4-Ig (t hC^^W^i^^Jfe^^D^U^^^^i:^^^?,^^ 
*£HI£EI42, 0 43, 0 44s 0 45S^46(C^-ro 

»tt**jH!fc<*;©#-5#-ctiu ^ np-klh m^<Dm^mmm^±w ur & s > 

i»KM4*fJiain;<*:«±ta NP-KLH irt^cD^^^JPSJ bfc frofco 

triAILIMJatftt^S-r**. iri NP-KLH ^00^* *J^t3«l$iJ^n^ 
d ©WlfHSbSau BttWWC* -5 CTLA4-IgFc £ <fc Ztfi NP-KLH ffitt©»lf|id»£ £ 

£tcs i*AILIMifci«S!##TtiU IgGK IgG2a> IgG2b;&TJ< IgM©V^ft<E>J7i 
^ * £ 5m NP-KLH « ftfco 

^«>J 8 trtAILIM irb#CD*g£- »; > 7 *J*£ J& (MLR) <DMm£&<Dmtir 
tfbAILIMtftf*:;^ TJjfflflSS/fo ( IFN- y IL-4 & hitj^XDM^ a 

AILIMS^bfcn^T 1 ^ ^ a.U>f h U — S/^±;i/ (co-stimulatory signal) 

(allogenic mixed lymphocyte reaction; allogenic MLR) ££1*5 TJNBUSCDif 
5fi (fiP*K SfflflSrtTODNAiirfijc) *fWtW-rstStt©*«l*»WK:l!Wfl/fc« 
<8-l> t h PBMC T moilii 

flS^A (7A; h*^— A, B, C, D, E, F&tfG) ©**j&»6«Btbfc«-*©3fc 
fgifil (200ml) £\ v^f & u^n. — y (50ml ; Falcon M) £#&bfc Lymphoprep 

(15al-;-NyeiDmetf-»)-tc-fiJ^ 

^/f fciniifcbfco HUfcbfcaDJJSfc, 'J>K«««[-e2f&W±t:*»5bfe«SH S 
(1,800 10 #) It, PBMC (^ifil^fcjcafla ; 2xl0 8 -5xl0 8 ,^ 
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(1.08xl0 8 «/9 v^D71/-h) *^«U *±fc«#Lfc. ^DOiH 

PBMC*>f>©T«Bfiao^fflltztt N PanT Isolation *y h (Miltenyi Biotech 

M;:{tM<Z)}&?&£^jfjnU £.fog-&tz 0 i^V^Tx anas 5mM©EDTA 
0.5%BSA^WPBST'ft#Lfc&, I5EPBS ^KISSS® Ufe e 
!SSi§r££x ^ PBS -eJ^iS^-B-jfe Positive Selection Column VS+ (Miltenyi Bio 
tech®) fc*HH]U #i!&5f jffij#£|IIi&Lfco ^ Aic^ PBS £j»L 

tvtco mimummt, a^bfca, ^PBs^tc^^bfco w^n/snmis 

<8-2> S^UWTOjRjfc (MLR) 

B£(3lt^H-^^^*5^^nT^S CD28 t CD 
80(B7-l)/CD86(B7-2)t<D^O^^^;i/iK^gS, &VCTLA4 i: CD80(B7-1)/C 
D86(B7-2) b<Dffi<Dis frfcmig&V 2 oOjgg&tffc] So 
EP*>> fe&U (MLR) fcfctt*T«UB©J8*fcfc, ^Et*ncD 2 

fifcoTx H\ TtB<D$i.m®MZm^Xs (1) VTUA&irtZ*/>ri' 

;M5^K©«Wte«fc£MLR©»»k (2) CD80(B7-l)/CD86(B7-2)£^-f 
^^a«tt©a»fJCJ:SMLR©ai«iJ, Stf (3) AILIMtfJS<3fg3©S/*V-. 
JMnM^gS© j&Br J: 5 MLR ©flflftjtf)^ fc: o V ^ T8?#f L £ « 

(D tat h AILIM v^^ey ^D-^-;u^SA12 ( ii?82!^fii&{#l £ [nj D ) o 
(2) VH7^ IgGJntt (tat h CD34 ; m&Mm ; Immunotech S3) 0 
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(3) #tt F CD80 t J Z u—±)\,tf[fo (Pharmingen £0 iitrtfc F CD86 
v—i-frtim (Pharmingen |g) t<Dm^o 

(4) t F CTLA4-IgFc (Ancell fit) 0 
iiuHS<8-l>T*f#fc3- F*- fr&WRUfc PBMC RZT T 6 it 

»)©ia*-&*)*t:J:SiB^U>^3»fi«i (MLR) *frofc 0 

(i) T*fflflS ( F^-A) /PBMC ( F*— D) 

(ii) TfJOIJR ( F*- D) /PBMC ( F±-B) 
(in) THUS ( F*— C) /PBMC ( F^-~A) 

(iv) T«BUS ( F*— E) /PBMC ( F±- G) 

(v) imm ( F±-F) /PBMC ( F^— E) 

(vi) TflBflS ( F^— G) /PBMC ( F*-F) 

PBMC £ PBS *fc#*Ufcfc, tt»m. (6ta) *U ttjiiRllfM (B&* 
^■-f 3 «) -CXlKBM* (50Gy) Lfeo «te*lE|JKUT»ifoUfc«L 10%FCS^ 
RPMI1640ig%tcj!ip^ N iffllJjafK^ N 2xl0 5 «Bfla/50/zl{ziaiPbfco 

±ET?»fc#*©F*-iP6©T«UB* N 10%FCS^RPMI1640J^% 
fcfti^ HBlft&t 1 x 10 s aiia/50 #1 KaSSgUfco 
<8-2-l> MLR tZttT 2>tfi hlllHtn&lz & %> MLR CDJflr&I 
96 5tU&^>r ^D7*U- F i 10%FCS^| PRMI1640^1fc*iD* 

10XFCSd#BFMU640#ibT«B«lkK:«RL&tlkb F AILIM 

g/ml) o ft'l^T-. TffiUB (50//1) S^D^x C0 2 -T >*a^-^- (NAPCOM) F*3 
T% 37°CT*lB#P^ig||Ufco »J© F^— fi*CD PBMC (50^1) <£*D 
MLR 

&*>\ »ll*KhUTttt F AILIM|ft<*:^*ffl^fca^©MLR«4, PBMC h 
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*£g<D5Bg£, &«>x;Hz N 10%FCS RPMI1640 tefkT' fhlRLtz h U ^ 
>5^mffi3-$i?> ( 3 H-Thymidine ; 20/zl ; 1 //Ci/well) gftttia Lfc&<* 1 
Hi&^UTo Cell Harvester (Packard 1^) £fflt^TifflBS£[I]J&U 0 

#^>*- (TOP COUNT ; Packard K) £8H>T. «H3i$nt^5 3 H <D)K 
t*tStt&«U£U ^*^OT«Biiaolim©SJS<£/l?*fUfeo. 

^£0 47, 048. S49 N 0 50, 0 StfS 52 K^fo 

(1) CTLA4-IgFc tt, CTLA-4£^T£^^;i/^£&mi- Select 0 7t' 
>^ jc y ^ MLR tz «t S T KBJJgCDlim *WI"T -5 o 

(2) #t CD80 intfMfctftft CD86 tntfMi, CTLA4 St5 CD28 <D V # > K T*& 3 CD80 
/CD86 ^^"T & ^ ^^^a^^ffl^f Sdi:[Z<t t> 7Dy x~ ^^7 MLR (C J; £ T 

(3) CTLA4-IgFc. in; CD80 mbJktltji CD86 tfCffc^Jifc:. fc h AILIM (cftf 
Sln^^m^iiJg^^tc, AILIM &ir?2>i'!r±)\,B.mz &%>7u*J?l-v 5 

mlr T-© t mm<z>mm&mMizwffl-t 5 0 

(4)ta AILIM fnrffciC <fc 3 MLR CD*P3§»Jtd:. ^-fftGD H i— PBMC #t>* T 

©fe^EStdtt. CTLA4/CD80/CD86 &ftT S/gSSStF CD28/CD80/CD86 £ 

sMi^ofteiCx AiLiM £ -e© y a > k zirrzm 3 ©*geg##:£-r £ c: *u 
mmc^ AiLiM zft^&isvi-MKmm&i*, kiuvuzM-rztKmz&K) mm$ 

mis7J-)VtemiZ$tfZ AILIM *^-r*ISK(3Dj|tt*i± % CTLA4/CD80 
/CD86 £^£^5£;&t>'CD28/CD80/CD86 fc^f him&<DZ:n£W\m&^& -5 rT 
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1 . AILIM *^r*^^;i/fiaS*fti|»r*tgtt**r SIJjfiaVJI^WK:^ 

3. tttf* h*^>*s N ihi ^-<r<DT«iiiia^m^-rs^-r h*^>T-<fcs^ 

a) AILIM lZ&&TZVifrg.tci&*(D-& ; 

b) AILIM<OlWllian»«CD±ep*fca:--SIJ*$tr*'J^^ K ; 

c) AiLiM^fflfla^fis^^fipafctt-ajh^ag^nr'j xDmrnvfenffi® 

d) AILIM fcjg^-rStf'J^r*- Ho 
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<* ni# sjs#:*$a/? tez#im& turn. ftmatzit^Vj-rziz #><Dmmmi& 

1 1. AILIM^«©Jt5S*Wf&J-rS^ £fcfctAILIMfg:gMfflfl& 

12. i^h*-f>^ Thi r^TSBBStfii^rsiM h*-r>T*$>s 

13. ttittffi^ jff^T-^sci^&^iJcii-rs^Jii onmm&m i 20^ 

a) AILIMt»^-rstt#:*fci±*©-» ; 

b) AILIM©|fflia^«»©±SB*fcl±-ap**tf3j«U^r^-K ; 

c) AILIM©|0Ua^tS«<O±«B*fc*4-aJi:*J5^D^U >CDfiji(«)^»«« 

© tt=SR£jte ^^Ib-a- 7^ -K 

d) AILIMtC^r-S^U^r^Ko 
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nt i 8 tzmmcommmmyio 

2 0. »^h*-f>*« x Thl^^r©Ttt*fM^-rS"9->r h*^>T«$>-5 

mmm 2 1 (cia^osigi^^ : 

a) AILIM^^-TS^^fett^CD-^ ; 

b) AILIM(D*fflflS^^O^^^(i-gU$^tf^U^7 , 5 : - K ; 

c) AILIM (Dmj&ftmi&<D±&£rz&-&£#L&7u7-V >CDfiB©j£tt»fcfc 

d) AILIM tc^-TS^ U^T*^ h'o 
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2 4. g&ES&ttMtfx DNA, R N A t feliftf Wt^? nfc^b^ 

tin 5ffi<fc£^A,T*fc t) , *#inJK * fc tt g BlfilCfc <fc t) &&3 nsM 
2 6. &&££j&£p\ tttnJRfc:*r-raai*:©ffi^ JBU&ttSlU £fcfci:1M 

>r >©gf^T*$> s d t -r sat^js 2 5 £.&!m<Dmmms&to* 

2 7. &E«lK*p\ AILIM«SIBllia©l«fll*«i«!ir**»s AILIM3S3i» 

2 5 SLtc&mMm 2 6 Kii3i8©Bisim^o 

28. tttf-r h*^>*s, Thi ^wr©Tajia^ii^-r5f--f h*^ >T-*>€> 

3**012 9£flBtt<Z>l£XI§j£& : 

a) AILIM ttt^r S.tai*:*fctt*©-» ; 

b) AILIM©<flU^fR«©±»Sfctt-»%$tr^i; ^r^- K ; 

c) AILIM©m^^©^g|5*fe{i-gp^^^DrU>©fi^<D^S^ 

d) AILIMKHg^-rS^U^^ Ho 

2 8©^rftfr£K*fc&E3**aj#i& 0 
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3 2. UnWi^maW. DNA, RNA*fcttfb^ttfc^tf£ftfc<b-&4&-e 
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